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PRESENTATION OF THE KEYES MEMORIAL MEDAL 
TO DR. HENRY G. BUGBEE 


Dr. WittiaAm F. BraascH: Before we proceed it would 
seem most appropriate to pause in the realization that a friendly 
gathering of this kind is possible in these grievous times. In fact, 
such an occasion could be possible only in a democracy with the 
ideals that we are fighting for. We are gathered here to con- 
firm our faith in the democratic spirit of medical science and in 
that particular branch in which we are interested—namely, Amer- 
ican urology. 


By common consent the Keyes Medal is awarded in recog- 
nition of, outstanding contributions to the field of urology. Your 
Committee believes that there may be various attributes of a 
man which can make him worthy of this great honor. The 
selection of Henry Greenwood Bugbee as the recipient of this 
medal was made for many reasons, predominantly because of 
his outstanding scientific contributions to urology and his con- 


structive influence as an officer and wise counsellor of this and 
other urologic societies. In fact, his influence has left an in- 
delible impression on the texture of American urology. 


Doctor Bugbee, you assumed the office of Secretary of this As- 
sociation and became its guiding spirit at a time when the in- 
fluence and ideals of leaders of former days were on the wane. 
There was a rapid extension of urology as well as a great increase 
in the number of urologists at that time. It was a crucial period 
in the existence of American urology. It was essential that its 
high standards and best traditions be maintained. Constructive 
efforts were necessary in order to counteract an attitude which 
had developed in some urologic circles, characterized by a lack 
of appreciation of the scientific spirit in medicine and a low 
level of scientific contributions. In spite of the heavy demands 
of your professional activities, you devoted much time and un- 
stinted effort over the years to the affairs of this and other asso- 
ciations. The high plane of scientific contributions which al- 
ways has characterized the programs of this Society and the high 
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qualifications demanded for membership have been fully main- 
tained. 


Your constructive influence has extended to other urologic 
groups. Largely through your efforts the activities of the Clin- 
ical Society of Genito-Urinary Surgeons have been made suc- 
cessful. Your influence in the American Board of Urology over 


its formative years was outstanding. You also have taken a 
constructive patt in the activities of the International Society 
of Urology. As a result of your deep interest in the French 
language and culture, which in the past have been predominant in 
the affairs of that Society, and as a result of patient and con- 
structive diplomacy, you gained the confidence and co-operation 
of the officers of the International Society. You were made 
President of the Congress which was awarded to this country 
in 1939. Unfortunately, after great personal sacrifice of time 
and effort on your part, the war broke out and the American 
meeting was postponed indefinitely. 

Not only have you fostered high standards in various urologic 
organizations, but you have maintained them by personal ex- 
ample. One need only refer to the urologic clinic which you 
established at St. Luke’s Hospital, and to your influence over 
the years in the development of that great hospital. 
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It is unnecessary to enumerate the long list of contributions 
that you have made to urologic literature. They are frequently 
referred to and familiar to all of us. They always have been 
characterized by clarity and solid worth, and in controversial 
problems have served as accurate guides to urologic procedure. 


Harry Bugbee, it is not only because of your various contri- 
butions to urology, but also because of the personal affection 
which every member of this Society, without exception, feels 
for you, that the American Association of Genito-Urinary Sur- 
geons awards you this Medal. 


RESPONSE 


Dr. Henry G. BucBee: Thank you, Bill, and I thank you 
all for this very distinguished honor that you have conferred 
upon me. It has always seemed to me that the award of the 
Keyes Medal is just about the nicest thing that could come to 
a urologist. No one could possibly have been more surprised 
than I was when I was told I had been selected for this award 
at this meeting this year. I felt, and I do feel, there are others 
much more deserving of this honor than I am. However, I 
had no voice in the decision, and I accept this award with my 
heartiest thanks and my sincere gratitude. If I have done any- 
thing for this Association as an officer or on the various commit- 
tees, I can assure you that it has been a labor of love. 


My first recollections of this Association go back to 1905 
when I was house surgeon under Dr. Charles Gibson, who has 
long been an honorary member of this Society. I well re- 
member one afternoon in June he came up to the hospital with 
several very distinguished looking men and he said, “These are 
some of the boys from the G. U. Association. It is a wonder- 
ful society. We have fine meetings, and they are a grand crowd 
of fellows.” 

I have never forgotten that saying, and how well it has been 
proved over these years! When the Association met in New 
York in 1910, I was asked to attend the scientific sessions and 
also a clambake at Sheepshead Bay. 

Last year at this meeting, you all saw a photograph of that 
group. I decided at that time that if I could ever become a member 
of this Association, I would be extremely happy. So you can 
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imagine what a joy it was to me to be elected in 1916. I 
have never ceased to feel my gratitude for the inspiration that 
I have always received from these meetings and from the won- 
derful friendships that I have had with you all over these twenty- 
eight years. It has always seemed to me that this Association 
holds a unique position in our national societies. Not only are 
our professional standards very high, but the friendship among 
the members, I am sure, is closer than in any similar association. 


The name of Keyes on this medal means a great deal to me. 
Some thirty years ago, I had the pleasure of meeting Dr. 
Keyes, Sr. At that time, I was taking care of a man who was 
a close friend of his, and although he had retired from prac- 
tice some years before, he came to see this patient with me. 
His wisdom, his kindness, his gentleness made a profound im- 
pression upon me, which J have never forgotten. We all feel 
very close to our Edward Keyes. We all hold him in respect 
and affection. 


I shall always cherish this medal as one of my most priceless 
possessions. First of all, it symbolizes to me these wonderful 


friendships that I have had and am enjoying with you all, and 
I can only say again, I thank you from the bottom of my 
heart. (Applause. ) 





THE AMERICAN ASSOCIATION OF 
GENITO-URINARY SURGEONS 


FIRST DAY, JUNE 8, 1944 


RETENTION OF URINE IN CHILDREN DUE TO 
EXTRAVESICAL PELVIC DISEASE 


REPORT OF TWO CASES 


CHARLES P. HOWZE, M.D., and DOROTHY S. JAEGER, M.D. 
Washington, D. C. 


If one is to judge by textbooks on urology and children’s sur- 
gery or by reports in the literature, urinary retention in children due 
to extravesical pelvic disease is a rare phenomenon. We feel sure 
that it occurs more often than one is led to believe and has not 
been reported more frequently because the report of a single case, 
unless of unusual interest, is seldom considered justified. During 
the past year at the Children’s Hospital two cases were admitted 
to the urological service because of urinary retention in which the 
etiological factors were found to be (1)-a chronic appendiceal 
abscess and (2) an extraperitoneal sacrococcygeal cyst. 

Meredith Campbell states that “extravesical tumors or inflam- 
matory masses are more common than intravesical tumors in chil- 
dren and may cause great cystographic distortion.” In a discussion 
of hydronephrosis he mentions five cases which illustrate upper 
urinary tract obstruction resulting from extra-urinary lesions. The 
cases reported were: (1) a forty-day-old girl examined at autopsy 
in which marked bilateral hydronephroses were found secondary 
to bilateral ureteral compression from a distended vagina and 
uterus; (2) a bilateral ureteral compression caused by a distended 
rectum resulting from a tight congenital stricture of the anus; (3) 
a large sacral teratoma in a still-born girl compressing both ureters 
with resultant bilateral hydro-ureters and hydronephroses; (4) a 
large hematoma in the left psoas muscle firmly compressing the 
ureter and causing hydronephrosis; (5) a four-year-old girl with 
lymphatic leukemia in which an enlarged lymph node compressing 
the ureter was found at autopsy. 
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Hepler reported a most interesting case of a sympathicoblastoma 
in a male infant three weeks of age who had had acute retention 
since birth. He aptly described the sacrococcygeal area as a 
“burying ground or repository for remnants cast off in the com- 
plex embryonic development of the termination of the intestinal 
tract and central nervous system. These remnants may later be 
a source of comp!ex tumors such as those which combine nerve 
and intestinal elements and are supposed to arise from the neuren- 
teric canal which in the early embryo connects the neural tube with 
the hind gut.” The complex nature of the growth= occurring in 
: the sacrococcygeal area makes a rigid classification impossible. The 
tumor most frequently occurring in this area in children is a 
teratomatous growth. Most of these children are born dead, and 
many others survive for only a short period. Woodruff recently 
reported a case of an infant thirteen weeks old who had had 
acute urinary retention for four days as a result of a teratoma 
arising from the sacrococcygeal bones. The tumor was removed 
but the infant failed to survive. : 


While sacrococcygeal chordomas are quite rare during child- 
hood, Montgomery and Wolman reported three cases, all with uri- 
nary difficulty due to the pressure of the tumor, and they stated that 
urinary retention and obstipation are the predominating symptoms. 

Dermoid cysts arising from the pelvic connective tissues are 
almost never seen in children, but develop in women in the child- 
bearing period and occasionally involve the bladder. A few cases 
have occurred in men. Quinby reported two such patients, in both 
of whom the bladder symptoms were the chief complaint. 


Inflammatory lesions either in the pelvis or in the retroperito- 
neal pelvic lymph glands or tissues, of such an extent as to cause 
acute retention, are not frequent. Hoffman reported a case of 
a boy of four years with acute retention due to an appendiceal 
abscess. He had difficulty in urination for one week, culminating 
in acute retention. The principal finding on physical examination 
was an indefinite mass in the left pelvis felt on rectal palpation. 
The bladder appeared normal on cystoscopic examination. An 
intravenous urogram revealed bilateral hydro-ureters and hydro- 
nephroses. The pelvic abscess was drained, and at a second oper- 
ation the appendix was found in the pelvic abscess and was re- 
moved. Recovery was complete, and the upper urinary tract re- 
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turned to normal. In discussing the possible mechanism causing 
retention in pelvic suppuration Hoffman inclined to the theory that 
retention is caused by a nervous mechanism due to congestion and 
induration surrounding the abscess, resulting in irritation of the 
nerves and reflex spasm of the vesical sphincter. The mechanical 
factor of pressure cannot be excluded, however, particularly in 
view of the dilatation of the ureters and renal pelves. The 
case which we are reporting is similar in many respects to the pic- 
ture presented above. 


CASE REPORTS 


Case 1—R. S., a white male child, three and one-half years old, 
was admitted to the Children’s Hospital for the first time on November 
28, 1942. The chief complaint was abdominal pain of two days’ dura- 
tion. He vomited once at the onset of pain which began in the 
umbilical region and later became localized in the right lower ab- 
dominal quadrant. 


Past and family histories were essentially negative. The tempera- 
ture on admission was 103 F., pulse 120, and respiration 20. The 
pharynx was moderately injected, and mild cervical lymphadenopathy 
was noted. A few moist rales were present in the right upper 
lobe posteriorly. Examination of the abdomen revealed a slight rigidity 
and tenderness over the right lower quadrant. Urinalysis was negative. 
There was a slight leukocytosis—9,600. X-ray of the chest revealed 
no abnormalities. A diagnosis of nasopharyngitis, bronchitis, and 
mesenteric adenitis was made, and the patient was placed on sulfathia- 
zole therapy. The following day the temperature was 100 F., and 
although some abdominal tenderness was still present, the boy appeared 
improved. One week later a tender mass of the size of a walnut 
in the right pelvis was palpable on rectal examination. A barium 
enema resulted in negative findings. The palpable rectal mass dimin- 
ished in size, and blood studies became normal. Although the diag- 
nosis of appendiceal abscess was considered, the marked improve- 
ments in signs and symptoms along with the reduction in size of the 
pelvic tumor influenced the final impression of a mesenterig or retro- 
peritoneal lymphadenitis. 

On April 5, 1943, four and one-half months later, the patient 
was readmitted with urinary retention. He had been acutely ill with 
diarrhea, nausea, and vomiting for one week. Previous to urinary 
retention considerable pain was experienced on voiding. On abdominal 
palpation the bladder was distended to above the umbilicus, and on pres- 
sure a small amount of urine was expelled. Tenderness was present 
in both lumbar regions. The patient was catheterized and a cysto- 
gram made which appeared normal (Fig. 1). An intravenous uro- 
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gram revealed bilateral hydro-ureters and hydronephroses (Fig. 2). A 
cystoscopy was negative. The trigone and bladder base were ele- 
vated from extravesical pressure but there was no injection of the 
mucosa or bullous edema. The prostatic urethra and verumontanum 
were normal. On rectal palpation a firm mass filling the lower pelvis 
was felt. In view of the past history this was thought to be inflam- 
matory in nature, and the patient was transferred to the surgical serv- 


Fig. 1. Case 1. Normal cystogram. Fig. 2. Bilateral hydro-ureters and 
hydronephroses from extravesical in- 
flammatory mass. 


ice for exploratory operation. This was done by Dr. Moran, and an 
inflammatory mass involving the cecum, ,to which several loops of 
ileum were attached, was found. An acutely inflamed appendix 
surrounded by inspissated pus was present in the center of the mass 
and was removed. Recovery was uneventful, and urinary function was 
restored. Unfortunately, a follow-up pyelographic study was not done 
before the patient was discharged from the hospital. We have been 
unable to contact the patient recently for such a study. 


Case 2.—G. G., white female child, aged four months, was admitted 
to Children’s Hospital on February 1, 1944. The child had been unable 
to void for nine days and had been catheterized twice daily by her 
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mother. Two days before admission the urine became quite cloudy, 
and diarrhea, chills, and fever developed. 

The past history is of interest. The child was a full-term normal 
infant weighing 8 pounds, 6 ounces at birth. When the baby was 
two weeks old, the mother noticed a growth about the size of a wal- 
nut at the end of the child’s spine. She consulted a surgeon who 
advised surgical removal of the tumor. At the age of nineteen days, 
four cysts were removed. The operative note is as follows: “On 
October 23, 1943, four anococcygeal cysts were removed, one of 
which was just posterior to the coccyx and rather small in size. 
Two minute cysts were found anterior to the abovementioned cyst. 
Upon removal of these, a large solitary cyst was seen filling the 
posterior half of the pelvic cavity. This was removed also.” 

A microscopic examination of the tissue was reported as follows: 
“Sections from the tissue reveal a definitely cystic structure lined 
by an epithelium varying from a flattened to a cuboidal type, the 
latter occurring in multiple layers. In several areas a few mucous 
glands are present. There are scattered areas of chronic inflamma- 
tory tissue, and throughout the dense fibrous matrix may be seen con- 
siderable diffuse and patchy round cell infiltration. No evidence of 
malignancy can be demonstrated.” 


No complications occurred after the removal of these cysts until 
nine days before admission. At this time the child’s temperature was 
104 F. Physical examination was negative except for an ovoid 
mass in the lower abdomen extending to the umbilicus. This tumor dis- 
appeared after catheterization. On rectal examination a fluctuant 
cystic mass the size of a small orange posterior to the rectum was pal- 
pated. The impression upon admission was a pelvic cyst causing pres- 
sure on the lower urinary tract with a complicating urinary infection and 
possible hydronephrosis. 


An indwelling urethral catheter was placed for drainage and sulfona- 
mide therapy administered by mouth. The laboratory findings were 
as follows: Leukocytes, 52,400; hemoglobin, 11.5 Gm.; red blood 
cells, 3,900,000; nonprotein nitrogen, 29 mg.; creatinine, 0.5 mg. 
The urine contained 1 plus albumin and 4 plus pus, with many red 
blood cells, and on culture a colon bacillus and Staphylococcus albus 
grew. 

An x-ray of the lower spine, pelvis, sacrum, coccyx, and hips in 
the anteroposterior and lateral positions revealed no evidence of 
fracture or other osteal or periosteal disease. Barium enema showed 
the rectal pouch, the sigmoid, and a part of the descending colon to 
be filled and somewhat dilated. A cystogram appeared normal. The 
renal pelves were fairly well outlined in the twenty-minute intravenous 
film. They were clearly outlined in the fifty-minute film and noted 
to be dilated. There was some tortuosity of the ureters (Figs. 3 
and 4). 
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The origin of the pelvic cyst created considerable controversy among 
several consultants. The possibility that it might be an anterior sa- 
cral meningocele was considered in spite of the fact that no defect in 
the sacrum appeared in the x-ray films. An aspirating needle was in- 
serted into the mass through the skin in the region of the coccyx. 
Clear fluid under pressure was removed and examined. The lab- 
oratory report was as follows: Appearance, clear; protein 200 mg. 
per cent; normal reduction of Benedict’s solution; 5 leukocytes per 


Fig. 3. Bilateral hydro-ureters and Fig. 4. Case 2. Lateral urogram. 
hydronephroses resulting from pressure 
of a pelvic cyst. 


c.c.; chlorides 625.5 mg.; polymorphonuclears 90 per cent, lymphocytes 
10 per cent. One cubic centimeter of phenolsulphonephthalein was in- 
jected intrathecally, and at forty-five-minute and three-hour intervals 
the cyst was again aspirated. None of the dye was detected in the 
fluid removed from the cyst. 

The patient’s general condition improved sufficiently on constant 
urinary drainage to warrant exploratory operation on February 17, 
1944. This was done by Doctor Warfield, and his operative note is 
as follows: ‘The abdomen was opened through a low midline inci- 
sion. The bladder was found to be pushed upward into the abdomen 
and in order to fully enlarge the peritoneal opening it was necessary 
to divide the peritoneum along the right lateral margin of the blad- 
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der, which was then elevated and retracted towards the left. After 
packing off the intestines, a small but definitely normal uterus, tubes, 
and ovaries were found displaced upward behind the symphysis. The 
rectum was likewise displacéd anteriorly until it was immediately 
against the symphysis pubis. The tumor was covered by the posterior 
pelvic peritoneum, which was incised. A dilated and tortuous right 
ureter was immediately exposed and retracted toward the right. The 


Fig. 5. Postoperation urogram after 
removal of pelvic cyst. 


top of the tumor was exposed and found to be slightly bluish in color 
and cystic in consistency. The rectum was dissected away from the 
cyst and retracted to the left. An excellent line of cleavage was 
found, and the upper portion was freed with ease and without bleed- 
ing. No pedicle or any communication between the spine and tumor 
could be demonstrated. Dissection was continued to the muscular 
pelvic diaphragm where the tumor was rather firmly adherent to the 
posterior rectal wall. The cyst was then aspirated, the posterior 
peritoneum closed, and the abdomen closed without drainage. The 
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child was then placed on the left side and an incision made in the 
midline at the tip of the coccyx. After dividing through some scar 
tissue from the former operation, the cyst wall was exposed, dissected 
free, and removed. The posterior incision: was left open and packed 
with gauze.” 

Convalescence was uneventful. The child voided spontaneously sev- 
eral hours after operation, and there was no further urinary diff- 
culty. The patient was discharged twenty-four days after operation, 
and an intravenous urogram showed a normal upper urinary tract 


(Fig. 5). A recent check on April 6, 1944, gave similar findings. 


Pathological study of the cyst by Dr. J. W. Lindsay was reported 
as follows: “Sections consist of fibrous tissue with blood vessels and 
several well defined nodes of ganglion cells. There is one relatively 
small vascular space surrounded by a very thick wall, outside of 
which are strands of well differentiated muscle. One fairly well 
defined fibrous nodule contains a number of small blood vessels. The 
inner zone consists of a wavy layer of tissue histologically typical 
of glial tissue of the central nervous system, and is assumed to have 
arisen from the anlage of the spinal cord or to have been included in 
the development of a spina bifida anterior. The cystic tumor from 
which this section is taken is therefore believed to be a mixed tumor 
of spina bifida arising in and separated from the point of origin in 
the central nervous system at an early stage of embryonic development.” 


DISCUSSION 


The pathologic reports of the tissue from both the first and second 
operations are in keeping with the bizarre nature of tumors of the sa- 
crococcygeal region. Coller and Jackson in 1943 reviewed all reported 
cases of anterior sacral meningocele. These were twenty-two in num- 
ber to which they added a case. In this series only one case is men- 
tioned in which urinary tract symptoms were prominent. This was 
a boy eight years of age, reported by Roux, with symptoms of fre- 
quency and incontinence of urine. A good recovery was made after 
operative removal of the sac. In view of the clinical, x-ray, and 
operative findings, we do not believe that Case 2 can be recorded as 
one of anterior sacral meningocele. 


Ewing, in discussing the tumors of the sacrococcygeal region, re- 
lates a case reported by Hildenbrand as an example of a tumor aris- 
ing from the neurenteric canal, which seems to have much in common 
with the case reported above. Hildenbrand’s case was that of a six- 
month-old female infant with a tumor as large as its head, lying 
between rectum and sacrum, and protruding externally. It was com- 
posed of many cysts lined by cuboidal or cylindrical, ciliated or hornified 
squamous epithelium. In some cysts the lining closely resembled the 
intestinal mucosa, and into these cysts projected two masses of neu- 
toglia tissue. 





VARICOCELE DUE TO ANOMALOUS RENAL VESSEL 


AN INSTANCE IN A THIRTEEN-YEAR-OLD BOY 


MEREDITH F. CAMPBELL, M.D. 
New York, New York 


Practically all varicoceles in young boys may be etiologically 
classified as symptomatic, that is, they result from interference with 
the spermatic venous return, usually by extravascular compres- 
sion. The last is often the late result of renal trauma and the ex- 
tensive perirenal tissue changes which so commonly follow. I have 
seen but one instance of so-called idiopathic varicocele in a boy 
under twelve years of age. In this ten-year-old boy, the lesion 
apparently resulted from chronic excessive masturbation; the his- 
tory and well-developed accompanying prostatitis were felt to con- 
firm this conclusion. 

As a clinical corollary of the foregoing, the discovery of vari- 
cocele in a prepubertal male at once calls for a thorough urologic 
examination and removal of the etiologic mechanical factor, rather 
than varicocelectomy, which, unfortunately, has been so com- 
monly performed in older males in the past. 

’ To repeat, the discovery of varicocele in infants and young 
males calls for urologic examination adequate to determine 
whether or not lesions of the urogenital system are compressing 
the spermatic vein. In the youngest patient I have seen demon- 
strating this, a thirteen-months-old boy, a large left varicocele 
promptly disappeared after nephrectomy for Wilms’ tumor. 
In this instance the tumor was recognized before the varicocele. 
In contrast, in the thirteen-year-old boy reported here, who was 
referred to the hospital for varicocelectomy, investigation prompted 
by the presence of the varicocele revealed an asymptomatic hydro- 
nephrosis secondary to ureteral compression by an aberrant lower 
polar renal artery, which also compressed the upper left spermatic 
vein. Although I have been unable to find a similar case reported, 
it would seem that in view of the high incidence of anomalous 
lower renal polar vessels, spermatic venous obstruction due to this 
cause must occur now and then. Treatment in our case consisted 
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of division of the obstructing renal artery and, doubtless unnec- 
essary, similar division of the spermatic vein at the upper end 
of the large retroperitoneal varicocele. The “bag of worms” in 
this boy extended from the testicle to the point of compression of 
the spermatic vein by the anomalous renal vessel. Three months 


Fig. 1. A, Preoperative pyelogram. Left hydronephrosis due to vascular 
ureteral obstruction. B, Postoperative excretory pyelogram (picture unfortu- 
nately reversed). Hydronephrosis and ureteropelvic junction narrowing still ex- 
ists but is relatively not so much as appears owing to different roentgenologic 
factors in A and B; compare size of vertebrae in 4A and B. Insert: Schema of 
surgical anatomy. 


after operation, scrotal palpation disclosed no varicocele, but hydro- 
nephrosis due to periureteral scarring still exists three years later. 


CASE REPORT 


R. S., aged thirteen, was seen in the surgical outpatient department 
because of a large left varicocele for which he was referred into the 
hospital for varicocelectomy. The story was that four years previously 
the boy had been struck in the left testical with a baseball. Marked 
swelling and tenderness lz:ted several weeks, and when these symp- 
toms disappeared the varicocele was found. 
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On admission to the hospital and because of his youth, this boy 
was subjected to a complete urologic examination rather than operation. 
This investigation revealed a left hydronephrosis (graded 2 plus) with 
evidence of a transverse ureteral obstruction about 1 cm. below the 
pelvic outlet. The provisional diagnosis of vascular obstruction of 
the upper ureter was made (Fig. 1). 

On October 10, 1942, the kidney was exposed through a curved 
loin excision and, upon further dissection, the ureteral obstruction was 
found to be due to a small aberrant artery which passed obliquely 
upward from the lower renal pole to the aorta. There were numerous 
varicose veins surrounding the outlet of the pelvis and passing downward 
along the ureter. Further exploration of the retroperitoneal space 
showed spermatic varicosities extending well down into the groin and 
upward nearly to the opening of the spermatic vein. At the renal 
vein there was transverse compression by the anomalous polar artery. 
The aberrant artery was divided between ligatures and, doubtless 
needlessly, the spermatic vein was resected in its lumbar portion. The 
extrarenal pelvis and upper ureter were freed of surrounding fibrous 
bands; the kidney was suspended by the Deming method. A month 
later there was still moderate left hydronephrosis and the left renal 
output was estimated to be 20 per cent that of the right. 

Left renal “trap” pyelogram showed persisting hydronephrosis and 
delayed pelvic-emptying time. Because of this, a year after the orig- 
inal operation, the kidney was re-explored. The upper end of the ureter 
adjoining the ureteropelvic junction was found compressed by peri- 
ureteral scar; this was dissected away. The ureter was straightened 
and held in place by a nephrostomy pelvic No. 10 F. catheter splint. 
At the time of operation it was felt that re-formation of scar within 
a year or two might sufficiently re-obstruct the ureter to make ne- 
phrectomy necessary but to date this has not come to pass. 


SUMMARY 


Attention has been directed to the anomalous lower polar renal vessel 
as a potential cause of varicocele and an instance of its occurrence in 
a thirteen-year-old boy has been reported. The discovery of varicocele 
in prepubertal males entitles the patient to sufficient urological inves- 
tigation, at least an excretory urographic study, to determine that no 
demonstrable urologic obstructive lesion blocks the spermatic venous 
return. 





TRAUMATIC CORD BLADDER IN A PREMATURE 
INFANT 


SUCCESSFUL TREATMENT BY INDWELLING CATHETERIZATION 


MEREDITH F. CAMPBELL, M.D. 
New York, New York 


One in approximately thirty infants is stillborn, and in about 
30 per cent of these* death results from birth trauma. In 11 to 
35 per cent of the last group’, the central nervous system is in- 
jured, chiefly by tentorial tears, compression, contusion, crushing 
or laceration of the brain or spinal cord, or of both. Hemorrhage 
into or about these structures is the striking observation at autopsy. 
Obstetrical literature offers no data regarding the incidence of birth 
trauma as it affects urinary control, yet we can reason by analogy 
that, since injury of the central nervous system in adults commonly 
produces marked disturbances of vesical function, so it must in the 
newborn. These disturbances usually pass unrecognized at the 
time but, if the infant survives, may present serious clinical prob- 
lems in succeeding months. Twenty years ago Crothers’ called 
attention to the late effect of these birth paralyses, but apparently 
it has not been suggested that in these infants with traumatic neuro- 
vesical disease, the same fundamentals of urologic treatment be ob- 
served that we are accustomed to apply when the patient is an adult. 
The following instance of birth injury of the central nervous sys- 
tem, complicated by traumatic spinal cord bladder in a premature 
newborn, is reported to suggest the value (in our case, life-saving) 
of conservative indwelling catheterization during the period of acute 
neonatal neuromuscular vesical retention. 


CASE REPORT 


C. R., an eight-month premature girl, was born to a twenty-one-year- 
old primipara on September 21, 1942, at Bellevue Hospital. Labor 
lasted seven hours, the position was R.O.A., and delivery was spon- 
taneous. The infant weighed 4 pounds 7 ounces and was admitted 
at once to the premature unit. The child was extremely pale, showed 
persistent moisture in the ears, but physical examination was otherwise 
negative. A few hours after birth she became cyanotic yet cried vig- 
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orously. For four days it was thought that all was well, when suddenly 
the infant began to cry as if in pain, became cyanotic, extremely 
restless and was placed in an incubator, at which time oxygen therapy 
was instituted and continued for thirteen days. Two days after being 
placed in the incubator the child was listless, respirations were shallow 
and irregular, icterus graded 1 plus was noted, and there were sub- 
conjunctival hemorrhages in the left eye. Her hands and feet were 
extremely puffy, especially on the left. A soft doughy mass extending 
suprapubically to the umbilicus was detected but disappeared on cath- 
eterization (47 c.c.). The urine removed showed sugar, was micro- 
scopically negative, and a culture was not made. The following day 
(when the child was seven days old) I saw her for the first time, 
advised catheterization and by the indwelling method if it seemed 
necessary. Dilatation of the urethra to No. 12 or No. 15 F. was 
also recommended since, at the time, I thought the retention was prob- 
ably due to a congenitally tight urethra, as we have several times ob- 
served. It was not until the next day that the neurologic nature of 
her urinary retention was demonstrated. On this day (September 
29) she was decidedly much worse, respirations were shallow with 
an occasional gasp, and there were dark red blood clots in the pharynx. 
The temperature until this time ranged between 100 and 104 F., and 
a note on the chart by the resident stated “respirations irregular. Fluid 
oozing from mouth. Exitus imminent.” A subdural tap was dry, but 
a spinal tap was bloody and on centrifuge showed hemolysis. The 
persistently distended bladder was relieved by indwelling catheter (No. 
10 F. two-eye), which remained in place for one week. The urine 
removed showed scattered leukocytes and, on culture, a mixed infection 
of colon bacillus and Staphylococcus aureus. For this she received 
2 gr. of sulfadiazine stat, followed by 1 gr. every six hours for 
the next five days. 


The day after institution of indwelling catheterization it was 
noted that the child was definitely improved, respirations were regular, 
she opened her eyes and responded to stimuli. Relief of spinal fluid 
pressure by the spinal tap may also have been a beneficial factor. Black 
stools were attributed to blood swallowed two days previously. She 
became afebrile and remained so. The following day (October 1) 
improvement continued, and she cried for the first time in more than 
a week. On October 5, one week after the institution of indwell- 
ing catheterization, the catheter slipped out, was replaced, but again 
came out and was dispensed with. Parenthetically, it proved a trick 
to maintain indwelling catheter drainage with the child under oxygen 
in an incubator. At this time the child’s weight had declined to 3 
pounds 2 ounces, but, from this point on, she showed steady gain until 
her discharge November 18, at which time she weighed 7 pounds 3 
ounces and was found to have no residual urine. An excretory uro- 
graphic study October 29, at a normal birth age of one week, showed 
no abnormalities. 
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Additional therapy during the hospitalization period included daily 
infusions of normal saline during the first two weeks of the child’s 
moribund condition, oxygen while in the incubator, caffeine sodium ben- 
zoate, vitamin K, nicotinic acid, ascorbic acid, ferrous sulfate, Drisdoll, 
whisky, and, for the severe anemia which persisted throughout the 
present clinical course, whole blood transfusion. 

At the time of discharge of this infant from the hospital, the pediatric 
staff thought her head was slightly larger than normal; unfortunately 
no follow-up observations by us have been possible. 


SUMMARY 


The report has been made of an eight-month premature infant 
who suffered birth injury of the central nervous system together 
with introdural hemorrhage complicated by persistent vesical 
retention. It was believed by all who saw this patient that the em- 
ployment of the indwelling catheter at the critical period of vesical 
retention saved her life. 
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TWO CASES OF TRUE HERMAPHRODITISM 


CHARLES MORGAN McKENNA, M.D., AND JOSEPH H. KIEFER, M.D. 


From the Department of Urology, University of Illinois School of Medicine and 
Research and Educational Hospital, Chicago, Illinois 


True hermaphroditism is not a common condition. Doctor Young, 
in his very thorough monograph in 1937, made a critical study of 
the previously reported cases and accepted only twenty as being 
definitely proven by acceptable evidence. Three of these twenty, 
including Young’s case, were examples of lateral hermaphroditism, 
having a testis on one side and an ovary on the other. 

About twelve additional case reports are indexed since 1937. 

There have been many other instances reported but without suf- 
ficient proof. Von Neugebauer, in 1908, listed over fifty cases of 
“alleged” hermaphroditism in his monumental compilation. 

We wish to report two additional cases, one of which pre- 
sents a condition of lateral hermaphroditism, the other being not 
‘quite truly laterally oriented since the testis had a small area of 
Ovarian tissue. 

We are using the most generally accepted definition of a true 
or genuine hermaphrodite; that is, an individual who has sex 
glands or gonads of both sexes. This is the best criterion at pres- 
ent available. We do not intend to enter into an extended dis- 
cussion of the genetic or embryologic reasons for hermaphroditism. 

The cases to be reported today were both brought to us for 
repair of the accompanying hypospadias. As a matter of fact, 
one of them had had five previous operations for repair of the 
hypospadias without any inquiry as to the presence of other anom- 
alous organs. 


CASE REPORTS 


Case 1—W. M., Research and Educational Hospital, Disp. No. 292- 
650, was first seen in September, 1943, for repair of hypospadias and 
undescended testis. These genital abnormalities had been noticed at 
birth. 

His past medical history revealed nothing pertinent. He had the 
usual childhood diseases without complications. At the age of ten 
months he had an operation performed on the penis in an attempt 
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to extend the urethra. Two more operations were performed when he 
was four years old, and at the age of six, two more attempts were 
made. All of these were unsuccessful. No attempt had been made 
to correct the chordee. 


There is no history of a similar deformity occurring in any other 
member of the immediate family. 


He was thirteen years of age and showed signs of the onset. of 
puberty; i.e., beginning growth of pubic hair, history of erections, et 
cetera. He was unable to void standing because of the abnormal posi- 
tion of the urethral meatus. There was no incontinence. Hematuria 
or urethral bleeding had not been noticed. Because of the fact that 
puberty had already begun, it was decided to explore the left groin, in 
which a mass could be palpated, and to bring the testis down to the 
scrotum without further delay. 


The usual operation was therefore done, and the gonad exposed 
through a left inguinal incision with opening of the inguinal canal. 
The mass did not present the typical appearance of a testicle but 
was rather irregular in contour and consistency and had an irregular 
nodular surface. No definite vas deferens could be identified. It was 
suspected that the gonad was an ovary, but since we were not pre- 
pared for immediate frozen section, we could not immediately verify 
our suspicion. A small piece was taken out for biopsy, and the gland 
was transplanted to the scrotum and fixed there. Sections of the piece 
taken for biopsy showed typical ovarian stroma with primitive follicles. 


The patient went home and shortly afterward was admitted to the 
Research and Educational Hospital for a complete investigation. 


Examination revealed a tall boy, white, of slight build, aged thirteen 
years, weight 88 pounds, height 61 inches (head to symphysis 2334 
inches, symphysis to feet, 32% inches). General physical examination 
revealed normal findings except for the genitalia. The penis was ven- 
trally curved with marked chordee. Attempts to straighten the penis 
showed scar tissue contractures both ventrally and on both sides. Some 
of. these were very dense and were along incision lines from previous 
operations. The prepuce had been removed by previous surgery. 
The urethra opened at the base of the penis and showed the scars of 
previous incisions. Around the urethral meatus was an area of trans- 
planted skin, which showed a moderate amount of hair growth. The 
right testicle was normally placed in the scrotum and seemed to be of 
normal size and contour for his age. There was a mass in the left 
half of the scrotum, which was attached to the left thigh. A cystoscopic 
examination was made. A 24 F. foroblique cystoscope was easily passed 
into the bladder. The bladder showed normal mucosa, but there was 
a slight tendency to trabeculation and a prominent trigone. The ureteral 
orifices appeared normal. The posterior vesical lip seemed a little 
prominent. The verumontanum was quite large with a patulous utricu- 
lar opening into which a ureteral catheter passed 7 cm. with ease. This 
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catheter was left in place, and radiographs were made after injecting the 
cavity with an opaque medium. 

Laboratory findings: Normal urine (specific gravity 1.020), no sugar 
or albumin, reaction acid, microscopic—no cells. 

Blood count: Red blood cells 3,900,000 ; hemoglobin 60 per cent, and 
white blood cells 5,600. 

Blood chemistry: Glucose 82, nonprotein nitrogen 24, chlorides 521, 
serum albumin 3.0, serum globulin 1.2. 

X-rays: Plain radiograph of urinary tract showed no abnormalities. 
The intravenous urogram was likewise normal. Injection of the 
catheter in the utricular orifice outlined an internal vagina about 2 by 
7 cm. deviated towards the left side. Radiograhs of the hip, elbow, 
and ankle showed normal epiphyseal conditions for his age. 

To verify our belief that the mass in the right half of the scrotum 
was a testicle, surgical exploration was carried out. The testicle on 
being exposed was about 2 by 2 by 1 cm. The lower three-quarters 
of the gland had the white glistening appearance of normal testicle. 
Over the upper pole was an area, yellowish in color, which appeared to 
be fatty areolar tissue. At the very upper pole of the testicle was a 
firm small nodule 4 mm. in diameter, yellowish in color. There was a 
normal appearing epididymis and vas. Small pieces were taken for 
biopsy from each of the above-mentioned areas, and the incision closed. 
The biopsies from the lower normal .appearing pole of the testicle 
showed immature spermatogenic tubules. The section from the yellow 
appearing upper quarter of the testicle showed a similar microscopic 
picture. The section from the small nodule at the extreme upper 
pole showed tissue similar to ovarian stroma. Since this nodule was 
so small, however, it was not thought necessary to go back and re- 
move it. : 

These facts were presented to the parents, who were disconcerted at 
the finding and refused to give their consent to any intra-abdominal 
exploration. We believed there was no question but that he should 
continue life as a male and recommended the removal of the ovary 
on the left side, to which the parents promptly agreed. 

Accordingly, a short while later the left ovary was removed entirely 
from the left scrotum. Microscopic section showed this to be prac- 
tically normal appearing ovarian tissue. 

The patient is to return later for whatever plastic repair is necessary 
to correct the chordee and extend the urethra. In a period of two 
months after leaving the hospital he gained about 15 pounds in weight. 


Case 2.—C. P., Research and Educational Hospital, Disp. No. 294- 
261, was a child who was admitted with a history of congenital de- 
formity since birth. The child was proclaimed to be a boy by the 
doctor at birth and had been raised as such. There had been no 
other symptoms except the fact that he had to sit to urinate. There 
was no history of any similar condition in any relative. 
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Examination revealed a three-year-old child, well nourished and de- 
veloped, with no abnormalities, except those of the genitalia. The 
general appearance was more masculine than feminine The geni- 
talia showed the penis hooded and bound down with rather marked 
ventral curvature so as to give something of a female appearance. 
The right half of the scrotum was well developed, however, and con- 
tained a small, smooth mass, which felt like a normal testicle. The left 
half of the scrotum was entirely undeveloped, and no testicle could be 
felt on that side, either in the scrotum or in the groin. 

Rectal examination under anesthesia (Dr. F. B. Falls) revealed on 
the left side a bean-sized nubbin, attached to a cordlike structure. 
This was interpreted to be a cervix and possible round ligament. 
Nothing was felt which simulated a corpus or adnexa. 

Cystoscopic examination was then made, and this revealed normal 
bladder and ureteral orifices. Opening into the posterior urethra was 
an opening which admitted the cystoscope for a distance of 6 centi- 
meters. At the proximal end of this vagina an opening was seen, which 
appeared like an infantile cervix. Roentgen films were made after 
injection of an opaque medium. 

Laboratory findings were as follows: 

Urine: Specific gravity 1.030, clear, pH 5.0, no sugar or albumin, 
microscopic negative. 

Blood: Hemoglobin 70 per cent, red blood cells 4,800,000, white 
blood cells 7,600, nonprotein nitrogen 34.7, total protein 7.1. 

X-rays of the vagina revealed it to extend up about 7 cm. and 
deviate to the left. The intravenous urogram showed no abnormality. 
To rule out any adrenal involvement, a perirenal air injection was done 
first on one side and about three days later on the other side. These 
failed to reveal enlargement of either adrenal gland. 

To make certain of the nature of the mass which was felt in the 
right scrotum a small incision was made, and the testicle exposed. 
It appeared to be entirely normal in its gross characteristics, but never- 
theless a small piece was removed for biopsy purposes. Sections of 
this biopsy showed immature spermatogenic tubules. 

With this information at hand, an abdominal exploration was done 
through a low mid-line incision. Behind and immediately adjacent 
to the bladder was found a small tubular structure just to the left 
of the mid-line and about 10 mm. wide. As it extended proximally, it 
became narrower and formed a normal appearing tube. which extended 
laterally to the region of the internal inguinal ring. Here it curved 
posteriorly and medially to end in a fimbriated extremity. This end 
of the tube had a mesentery. Attached to this mesentery below the 
tube was a small yellowish smooth ovary—about 10 by 8 by 4 mm. 
There was a definite utero-ovarian ligament and a definite infundibular 
ligament and vessels. 

Knowing of the parent’s desire to have the child raised as a boy, 
and since this was in accord with the general makeup, the tube, ovary, 
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and part of the uterus were removed. No extended dissection of the 
uterine remnant was attempted. 
No further corrective surgery has been done as yet on this child. 


DISCUSSION 


We believe that cases of true hermaphroditism will be more fre- 
quently recognized and proved in the future. Probably most of 
them are never diagnosed. They are either treated as cases of 
hypospadias with undescended testis without further examination 
or else receive no treatment or investigation whatsoever. 

Because of the conditions we have unearthed by thorough search, 
we now do a routine cystoscopic examination of all cases showing 
more than a minor degree of hypospadias. 

Wherever there is any uncertainty of diagnosis, a complete inves- 
tigation should be done. This should include abdominal explora- 
tion if there is any question at all as to the nature of the sex 
glands. Biopsy should always be done, as gross appearance of the 
gonad is not a reliable indicator of internal structure. 

The decision as to the sex in which the child will be raised 
should be made as early as possible in life. The necessity of chang- 
ing from one sex to the other should be prevented. When such 
a change is necessary, the earlier in life it is done, the easier for 
the patient, his family, and all concerned. In infancy such a change 
can be made with relatively little trouble. After school age’ the 
change is more difficult and is accompanied by psychic trauma 
and social uproar. 


We have had a little difficulty in impressing this on the parents, 
who are loath to even consider the possibility of such an anomaly 
in one of their own children. In both our cases the patients had 
been living as males, and the corrective measures carried out were 
such as to fix them in the male sex, so no social adjustment was 
necessary. 


The proper criterion for sex determination is still the gonadal 
tissue. Especially is this so in children. We realize that cases 
are reported in which the body characteristics, psychic orienta- 
tion, and libido are those of one sex, whereas the gonads show tis- 
sue of the opposite sex. True hermaphrodites present little diffi- 
culty on this account, since both tissues are present and the somatic 
and psychic trends are used as a guide. However, we are sure 
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that fixing these individuals in the most suitable sex early in life 
offers them the best chance of avoiding difficulties later. 

Children will usually accommodate themselves to the sex in 
which they are raised. As a matter of fact, of twenty cases of 
true hermaphroditism which Young has accepted and summarized 
in his monograph, in all but 1 patient the libido or emotions of 
the patient correspond to the manner in which the individual had 
been reared. In the one other case there was no report as to 
this aspect. In addition at the present time we have available 
the potent sex hormones by which further correction of sex char- 
acteristics can be accomplished if necessary. 

Both of the cases we have presented require further corrective 
surgery to straighten the penis and build an artificial urethra. This 
work is already in progress with the older patient. 

We regret that we do not have complete hormone output deter- 
minations on these cases. While they would probably not help in 
determining the plan of treatment, they would be interesting from 
a strictly scientific point of view. However, the war has taken 
the men who were doing our hormone assays, so we have no studies 
of these factors. 


SUMMARY 


Two cases of true hermaphroditism have been presented. 

One child, thirteen years old, had an ovo-testis in the scrotum on 
the right side and an ovary in the inguinal canal on the left. There 
was a rudimentary vagina opening into the urethra and marked 
hypospadias. 

The second child, three years old, had a testis in the scrotum 
on the right side and a left abdominal ovary with a left tube and 
a rudimentary vagina opening into the urethra. Hypospadias was 
also present. 

The second case is one of true lateral hermaphroditism, the 
first nearly so except for-a small nodule of ovarian tissue attached 
to the testis. 

In each case the ovary was removed, and the patient left the 
hospital with the testis as the only sex gland remaining. 

We wish to acknowledge the assistance of Dr. I. P. Bronstein 
of the Endocrine Clinic in examination of these patients, and Mr. 
L. Rossiter in the interpretation of the microscopic sections. 





A NEW OPERATION FOR MID-SCROTAL HY POSPADIAS 


DAVID M, DAVIS, M.D. 


From the Department of Urology, Jéfferson Medical College, 
Philadelphia, Pennsylvania 


It is now generally agreed that diversion of the urine is neces- 
sary in the surgical treatment of hypospadias by all methods ex- 
cept the Ombredanne operation. Whenever possible, perineal 
urethrostomy is preferable, as it is easy and can be repeated as 
often as necessary. If, however, the urethral orifice is in the per- 
ineum, suprapubic cystostomy is necessary. If the orifice lies 
between the scrotal halves, there is not room enough posterior to 
it to permit a perineal urethrostomy to be made sufficiently far away 
from the newly constructed urethra, and in such cases suprapubic 
cystostomy has always been used in the past. 


In a recent case it occurred to me that it might be possible to 
avoid cystostomy by continuing the new urethra back past the 
urethral orifice all the way to the posterior limits of the scro- 
tum, thus producing a small perineal fistula which could be easily 
closed at a later date. Such an operation was therefore performed, 
as illustrated in the accompanying figures. 


The penis had been adequately straightened at a previous opera- 
tion. The glandular urethra was constructed by means of a 
pedicle tube graft, as described in a previous publication.* This 
tube graft was brought through a tunnel which ended 1.5 or 
2 cm. proximal to the coronary culcus (Fig. 3). From this point 
backward, parallel incisions were made as usual for a Thiersch- 
Duplay plastic. These incisions were, however, continued past the 
mid-scrotal urethral orifice to the extreme posterior limits of the 
scrotal halves (Fig. 1). The edges of the skin ribbon so formed 
were undermined, and the lateral skin edges also undermined, 
especially in the scrotal halves, where the dissection was wide, with 
exposure of the testes (Fig. 2). The ribbon was then sutured 
into a tube in the usual manner, using a continuous suture of 
00000 chromic catgut. The distal end of this tube was anasto- 
mosed to the énd of the glandular tube-graft (Fig. 3). A No. 
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16 whistle-tip rubber catheter was then passed to the bladder (Fig. 
3), and the construction of the new tube continued over the 
catheter to the posterior borders of the scrotal halves (Fig. 4). The 
subcutaneous tissues of the penis and scrotum were then drawn to- 
gether over the new urethra by a large number of interrupted 
sutures of 00000 chromic catgut, endeavoring to bury the new 
urethra as deeply as possible at all points (Fig. 4). This drew 
the scrotal halves together and formed a perfectly normal-looking 
scrotum, within which the new urethra was very deeply buried 
(Fig. 5). The operation was completed by suturing the penis down 
to the anterior part of the scrotum by the Cabot method (Fig. 5). 

The entire operative field healed by first intention. My fears that 
the presence of the catheter might prevent good healing of the: 
posterior part of the scrotum proved groundless. The catheter 
was withdrawn after healing was complete. Two weeks later 
the pedicle of the tube-graft was divided. About a month later 
the penis was freed from the scrotum. At the same time, a rub- 
ber catheter was passed through the new meatus and guided into 
the bladder. The skin-lined fistula extending from the posterior 


border of the scrotum to the old urethral orifice (Figs. 6 and 7) 
was then circumcised, its lining removed, and its walls loosely 
drawn together with a few sutures of No. 000 plain catgut. It 
healed promptly, giving a perfect result. Subsequently, a second 
case was treated in the same manner and with the same result. 


Figure 6 is a diagrammatic sagittal ‘section to show the situa- 
tion existing after the first plastic reconstruction. A catheter can 
be passed through either the perineal fistula or the new meatus 
to the bladder, as desired. 

Figure 7 is a photograph of the second case showing the ex- 
ternal appearance after the first plastic operation. The new meatus 
can be seen. The penis is still attached to the anterior portion 
of the scrotum. The upper pointer shows the location of the orig- 
inal mid-scrotal urethral orifice, now hidden by the reconstructed 
scrotum. The lower pointer shows the opening of the newly con- 
structed perineal fistula, later to be closed by the simple operation 
of removing its lining. Figure 8 shows the final result. 

In cases where this procedure is applicable, it is very valuable 
because it saves time, and because it avoids the additional dis- 
tress and disability resulting from suprapubic drainage. If small 
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fistulas occur along the urethra, the urine can be diverted during 
their operative cure by simply passing a catheter through the 
perineal fistula. The method is recommended as a useful and prac- 
tical addition to the surgery of hypospadias. 


REFERENCE 
1. Davis, Davin M.: Surg., Gynec. & Obst., 71 :790-796, 1940. 








DISCUSSION 


Dr. Henry O. Mertz (Indianapolis, Ind.): I should like to 
add to Doctor Howze’s series of patients an instance of chronic 
urinary retention in the bladder of a male child two years of 
age, which was considered the result of a pelvic cyst. The child 
entered the James Whitcomb Riley Hospital very ill because of 
a recently developed enterovesical fistula which, at autopsy, was 
found to be due to the rupture of a Meckel’s diverticulum into the 
bladder. 

In addition to the fistula there was present in the pelvis, sit- 
uated behind the rectum and extending to the right, a cystic mass 
about the size of a small lemon. At a previous hospitalization 
elsewhere this mass had been discovered and was thought to be 
of a malignant nature. The urinary history was that of chronic 
bladder retention with intermittent attacks of acute retention, which 
had been relieved by interval catheterization. The gastro-intestinal 
symptoms were of six weeks’ duration. The passage of fecal ma- 
terial per urethra was first observed twenty-four hours prior to 
our seeing the child. It was concluded that the difficulty of urina- 
tion had been the result of the pelvic cystic mass. 

We are always interested in the discussion of a new technique 
in the treatment of hypospadias. Probably there is no place where 
the extreme individualism of a physician is shown more than in the 
treatment of this deformity. That there is much yet to be desired 
is evident by the many operative procedures that have been and 
are being proposed. Doctor Davis’ operation apparently will sim- 
plify the problems presented in the treatment of perineal and scrotal 
hypospadias. In penoscrotal and penile hypospadias we have found 
the original Ombrédanne technique satisfactory. However, in the 
more marked deformities the bunching of the tissues of the 
under side of the penis with its tendency to aggravate any degree 
of chordee present when Ombrédanne’s operation is done, has 
proven a distinct disadvantage to us. We have in the past over- 
come this difficulty somewhat by modifying the method of employ- 
ing the puckering stitch, using a removable subcuticular stitch to 
fit together the lateral margins of the flap. I hope Doctor Davis’ 
technique is the answer to this difficult problem. 
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Dr. Reep M. Nessit (Ann Arbor, Mich.): I should like to ask 
Doctor Davis one question. If the buttonhole technique was util- 
ized by the first procedure, such as Doctor McKenna mentioned, 
would one be able then to use a dorsal tube for the distal portion 
of the urethra? 


Dr. Davin M. Davis (Philadelphia, Pa.): I should think not, 
Reed. Asa matter of fact, I have deprived myself of the use of 
your very ingenious straightening procedure because I wanted to 
preserve all the preputial tissue there was for my tube graft. 
By so doing, in a good many cases there is enough so you can 
make a tube graft 4 or 5 cm. long, reaching almost down to the 
root of the penis. 


Dr. Neszpit: The second question I should like to ask of both 
of the essayists who have discussed hypospadias: What, in your 
opinion, is the most favorable age for performing correction of 
the chordee? 


Dr. MerepiTtH F. CAMPBELL (New York, N. Y.): Answering 


Dr. Nesbit, I prefer to do the first stage of the hypospadias opera- 
tion by the time the child is twelve months old. 


Dr. CHarRLEs M. McKenna (Chicago, Ill.): Before answering 
that question, I should like to ask Doctor Davis about his experi- 
ence with the Duplay operation. Has he had any breakdown of 
the tissue six or eight weeks after the operation? We have had 
some give-way of the suture lines. We have seen two cases, one 
of our own, one operated elsewhere by a competent surgeon, 
where the external flap broke down completely six weeks after the 
operation. In our opinion, this was due to erections. 

This experience prompted us to change our technique in com- 
pleting the Duplay operation. Doctor Kiefer assured me that 
the operation we have shown here today has been done by other 
surgeons. 

We use stainless steel sutures since we believe there is less danger 
of infection, and the wire can be removed very easily. 

I should like to ask Doctor Davis when he reunites the distal 
to the terminal end of the urethra. 

In answer to Dr. Reed Nesbit’s question concerning the proper 
age for straightening the curvature, we usually operate between 
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the ages of eight and twelve, depending upon the maturity of the 
child. We always give special attention to the length of the fore- 
skin, because it is better to leave some of it to be used subsequently 
in building the urethra. 


Dr. Davin M. Davis: On the question as to when to straighten 
the penis, I agree with Doctor McKenna that it is probably better 
to do it as early as possible. I have done it as early as 4 
months, because the sooner you can get it straightened and the 
longer time you can give it to develop in a more or less normal 
fashion, the better the conditions will be when the plastic opera- 
tion is to be done some years later. The straightening, however, 
can be done at any age. The important thing is to straighten it 
so completely that you think it is going to become necrotic; other- 
wise, the straightening usually isn’t satisfactory. 

I have had no experience whatever with any breakdown of 
these urethras after they have once healed, with a single excep- 
tion, and that was not due to any fault in the operation. It was 
due to my fault in leaving too large a retention catheter in one 
of these reconstructed urethras. It caused a small button of tis- 
sue to slough out, which we then repaired by the invaginating 
technique. In that case it was perfectly successful. This boy 
has now been well for about four and one-half or five years. 

The first case of hypospadias in which I operated, I think was 
well over twenty years ago, Doctor McKenna, and I have been 
doing this ever since, and none of them, as far as I know, with 
that single exception, has ever re-opened after once being healed. 

At the present time, we usually try to attach the new urethra 
to the old meatus at the time of the general plastic operation. 
Usually we succeed. Of course, that means that the urine has to 
be diverted at that time. I have just described here one method 
that we use in the midscrotal cases. If it is perineal hypospadias, 
we have, of course, to establish a suprapubic cystostomy. If it 
is penoscrotal, we can use a perineal urethrotomy, well away from 
the site of the plastic. 





PAPILLOMATOSIS OF BLADDER AND ENTIRE 
URETHRA 


INFILTRATING CANCER OF BLADDER. LATE PULMONARY METASTASIS. 
SUCCESSFUL PNEUMONECTOMY 


CLYDE L. DEMING, M.D., and GUSFAF E. LINDSKOG, M.D. 


From the Department of Surgery, Sections of Thoracic Surgery and of Urology, 
School of Medicine, Yale University, and the New Haven Hospital, 
New Haven, Connecticut 


Distant, late metastases from papillomata of the bladder occur, 
but rarely do opportunities present themselves for complete sur- 
gical eradication of a metastatic lesion. The literature up to the 
present time does not contain a recording of a pneumonectomy for 
a metastatic lung lesion from a bladder papilloma. Distant ine- 
tastases from bladder papillomata are usually multiple and are 
found in the liver, lungs, and bones. In most cases, both lungs are 
involved, or there are multiple associated osseous lesions. The 
authors wish to report the case of a man who had had extensive 
papillomata of the bladder and urethra and in whom a solitary 
metastatic lesion in the right lung developed thirteen years after 
the initial lesion. With apparent control of the primary growth, 
negative roentgenological examinations of the osseous system, and 
freedom from any symptoms other than those relative to the lung, 
a pneumonectomy was done. 


CASE REPORT 


Mr. B. C., New Haven Hospital Unit No. A52250, a white man, 
an electrical engineer, fifty-four years of age, was first seen in the 
Out-Patient Clinic in April, 1935, complaining of painless hematuria. 
His past and family histories showed nothing relevant. He had had 
intermittent bouts of hematuria, which dated back four years, and had 
been treated in another city several times for papillomata of the blad- 
der. The hematuria was not excessive and was not associated with 
frequency, burning, or smarting. There were no symptoms referable 
to his kidneys, nor was there any history of loss of weight. At our 
first examination, four papillomata were found on the posterior wall 
of the bladder, the largest being about 2 cm. in diameter. These tumors 
were destroyed by electrocoagulation. The tissue obtained for biopsy 
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at this time was reported to represent papilloma of the bladder, prob- 
ably malignant (Fig. 1). 

The patient was seen two or three times in the Out-Patient Clinic dur- 
ing the summer of 1935. In August he was admitted to the Emergency 
Service because of difficulty in voiding and remained in the hospital 
for three days. A recurrent papillomatous mass was found within 
the vesical orifice, which was fulgurated successfully. The tumor at 


Fig. 1. Photomicrograph (X 30) of histological section of bladder papil- 
loma on admission, April, 1935. 


this time histologically showed definite malignant characteristics. 
X-rays of the pelvis and spine did not show any metastatic lesion. 
One month later the papillomatous growth had recurred and had en- 
circled the anterior half of the vesical orifice; and, in addition, three 
small tumors were found on the posterior wall of the bladder. Ful- 
guration was painful and was followed by a good deal of dysuria. 

In November, 1935, a flat, sessile tumor was discovered on the 
anterior wall of the bladder, and there were numerous new tumors 
scattered on the mucous membrane of the lateral and posterior walls. 
The patient was re-admitted to the hospital for a thorough study, which 
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convinced the examiner that the tumor on the anterior wall of the 
bladder was one of infiltrating nature. In addition, the posterior 
urethra contained several small papillomata. X-rays taken of the 
pelvis and spine again failed to reveal any metastatic lesion, and 
the bladder was therefore opened under general anesthesia. The 
tumor on the anterior wall, which was found to be 3 by 4 cm., was 
infiltrating in character but did not invade the whole thickness of the 


Fig. 2.. Photomicrograph (X 25) of histological section of tumor on anterior 
wall of bladder, showing infiltration, November, 1935 


bladder wall and was resected with an adequate margin of normal 
bladder wall (Fig. 2). The numerous small papillomata on the vesical 
mucous membrane and in the posterior urethra were destroyed by elec- 
trocoagulation, using vigorous treatment in the posterior urethra, re- 
gardless of the verumontanum. The patient was discharged from 
the hospital in five weeks with the wound completely healed and the 
bladder and posterior urethra free from tumor. During the next six 
months the patient had constant and severe pain in the posterior urethra 
requiring 6 gr. codeine on some days. By June 3, 1936, his pain had 
entirely disappeared, the bladder capacity was 450 c.c., the urine was 
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free from infection, urinations were normal, and sexual vigor was 
maintained. 

The patient was seen every two or three months and remained free 
from tumor for an interval of about fifteen months. On September 29, 
1937, he noticed slight urgency for urination. Cystoscopy revealed a 
small papilloma on the left lateral wall of the vesical orifice; and under 
avertin anesthesia this tumor was removed with the McCarthy resecto- 
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Fig. 3. Photograph of excised pendulous urethra, incised longitudinally, show- 
ing area of papilloma with constriction of urethra. 


scope. After this procedure the patient remained free from urinary 
symptoms for nine months; but in July, 1938, he claimed that he was 
having a little pain in the urethra and that this pain had followed an 
injury by a tennis ball, which accidentally struck him on the penis. 
He also noticed at this time a little bloody urethral discharge. Palpa- 
tion revealed a slight thickening of the mid-penile urethra over a dis- 
tance of 3 cm., where the urethra assumed a cordlike character. Endo- 
scopic examination showed that this thickened area contained papillo- 
mata. The posterior urethra and bladder were free from tumor growth. 
The urethral tumors were destroyed by electrocoagulation, and the 
pathological report at this time was “urethral polyp.” 

The patient remained free from symptoms for two months, when 
he had a feeling as though the urine stopped in the midportion of the 
urethra before it escaped. Examination again revealed low papillo- 
matous growth of tissue in the pendulous urethra. For the next twelve 
months, the patient received radium therapy in capsules in tandem 
formation in the urethra. Radium was given because fulguration was 
difficult and because the Department of Radiology thought it was not 
feasible to treat such a lesion by roentgen rays. About every two 
months 100 mg. of radium was used, a total radiation of 725 mg. 
hours. The radium therapy seemed to control the growth of the tu- 
mors within the urethra and allowed free urination for a while. Finally 
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the urethra again became contracted, thickened, and cordlike; its 
lumen was so small that the patient voided with a very small stream, 
and it was mechanically impossible to pass more than a filiform through 
the mid-portion of the urethra for a distance of about 6 cm. Whether 
the thickening was due to the tumor or was the result of the radium 
therapy, one was unable to determine at that time. 

In January, 1941, endoscopic examination of the anterior urethra 


Fig. 4. Photomicrograph (X 12) of excised penile urethra showing 
papillomatous growth and fibrosis of wall. 


showed a low tumor growth to within 2 cm. of the external meatus. 
On January-10, 1941, because of the thickened urethra and difficulty 
in voiding the patient was treated by resection of the membranous 
and anterior urethra, except the meatus, and urethroperineal anas- 
tomosis. On opening the urethra removed, low tumor growth was 
found together with a thickening of the urethral wall but without in- 
filtration (Figs. 3 and 4). The patient’s response to this procedure 
was very encouraging, and cystoscopy revealed no evidence of recur- 
rence of the papilloma in the bladder and posterior urethra. Urinations 
became normal, and the urine, free from infection. 
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On June 25, 1941, cystoscopy disclosed a small papilloma about 1 
cm. in diameter at the internal vesical orifice. This was removed with 
the McCarthy resectoscope. In January, 1942, the patient returned 
complaining of a little bleeding from the meatal floor, but urinations 
had remained normal through the perineum. Examination showed a 
pinpoint bleeding area at the external meatus which was treated with 
surface application of silver nitrate. Six months later a small mass 


Fig. 5. Photograph of amputated end of penis which 
has been divided, showing tumor near tip. 


about 3 mm. in diameter appeared at the end of the urethra in the 
meatal floor, and recurrent tumor was suspected. However, the patient 
did not return until three months later, when a small nodule had de- 
veloped in the meatal floor. This nodule seemed to be embedded and 
involved slightly the corpus spongiosum. Since there was no other 
evidence of tumor, the patient was treated by an amputation of the 
end of the penis (Figs. 5 and 6). 

The patient then remained perfectly well for one year, at the end 
of which time he had a slight cough and a feeling of oppression in 
his right chest. He had been smoking cigarettes and cigars quite 
heavily, but the cessation of smoking gave only slight improvement 
of the chest symptoms. The first actual pain in the chest occurred 
in June, 1943, when he was suddenly seized with severe discomfort 
in the right anterior midchest which lasted a few minutes. Cough was 
nonproductive, and there was no hemoptysis. There were no asso- 
ciated night sweats, chills or fever, although he had a “hot flash” 
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and a sense of warmth after edting his dinner occasionally. An x-ray 
of his chest in his home town was reported to show primary malignancy 
of the lung, but he continued to work in the factory until late No- 
vember, 1943. 

When he presented himself in November he had lost some weight 
and complained of tightness in his chest, and he was admitted to the 
hospital for a thorough investigation. Vital signs were normal. Cysto- 


Fig. 6. Photomicrograph (xX 8) of tumor at meatus, disclosing papillomatous 
nature. 


scopic examination at this time revealed no evidence of recurrence of 
the tumor within the bladder and posterior urethra, there was no gen- 
eral enlargement of the lymph glands, and roentgenographic examina- 
tion of the osseous system was negative for metastatic lesions. The 
chest film showed a large, discrete, almost spherical mass in the upper 
lobe of the right lung. Fluoroscopic examination disclosed no pulsa- 
tion of the mass, and the movement of the right hemidiaphragm was 
slightly sluggish. A diagnosis of metastatic tumor was made. A few 
days later pneumothorax was induced on the right side, demonstrating 
that there was a separation of the visceral from the parietal pleura 
over all lobes, without pleural reaction or fluid (Fig. 7, a artd b). 
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Bronchoscopic examination showed a normal left bronchial tree. On 
the right side, the upper lobe orifice was found to be depressed and 
rotated anteriorly besides being somewhat thickened. The orifices of 
the middle and lower lobes were normal. 

Right pneumonectomy was done without incident on December 7, 
1943 (Figs. 8 and 9). The patient made an uneventful recovery with 
per primam healing of the chest wound and was discharged from the 


Fig. 7. Photograph of x-rays of lung, showing (a) anteroposterior and (b) 
lateral views of metastatic lesion in right lung. 


hospital on the seventeenth postoperative day. He continued to do 
very well until February, 1944, when he complained of a little tender- 
ness in the crest of the right ilium. Examination showed some thick- 
ening in this area and a mass about 3 by 4 cm., which seemed to be 
attached to and was a part of the right ilium. X-rays showed osteolytic 
changes indicating a metastatic osseous lesion. 

There was nothing extraordinary about the primary growth or its 
development into an infiltrating tumor at the end of three and a half 
years. All of the tumors from the bladder and the urethra were 
fundamentally of papillomatous architecture. Microscopic examina- 
tion of the first tumor removed from the bladder showed that the pa- 
pillomatous stock was vascular and covered with a thick layer of uro- 
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thelium. One could not hazard a guess as to the behavior of this 
growth, although the arrangement of the cells was orderly. Four 
months later the cells had a tendency to appear in a whorl formation 
and to invade the connective tissue stroma. At that time the tumor 
was growing rapidly and in three more months had recurred and had 
invaded the anterior wall of the bladder as a frank carcinoma. The 
early lesion in the urethra was reported to be a polyp. Definite papillo- 


Fig. 8. Photograph of gross specimen of right lung with metastatic lesion in 
upper lobe. 


mata did develop later in this area in the urethra. The polypoid phase 
may represent the so-called “dependent period” of the tumor before 
it demonstrated its inherent capacity to extend and to metastasize. The 
later lesion at the end of the penis located in the meatal floor developed 
into a solid infiltrating tumor of epidermoid character. The two small 
recurrences in the bladder in the eight years following excision of the 
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infiltrating cancerous lesion simulated in all respects histologically the 
tumors at the patient’s first visit. The metastatic lung lesion showed 
an arrangement of cells similar to that seen in the bladder and urethral 
tumors and was undoubtedly a remote metastasis of the bladder lesion, 
although it is difficult to state whether the lung metastasis came from 
the bladder or penis. The meatus should have been included with 
the resection of the pendulous urethra. 


_ Fig. 9. Photomicrograph (X 125) of section of metastatic lung lesion, show- 
ing papillomatous arrangement with invasion of adjacent lung tissue. 


In spite of thirteen years of treatment and the application of numer- 
ous surgical procedures, the patient will probably die as a result of 
metastases from papillomatosis of the bladder, although there is no 
tumor now visible in the bladder, the physiology of the bladder is nor- 
mal, and the urine is free from infection. Justification of the methods 
of treatment may be found in the comfort given the patient and the 
prolongation of life. The surgical treatment of the urethra was un- 
usual, because the disease followed an unusual course in that the whole 
urethra was involved. That the treatment of the bladder was ade- 
quate is proved by the fact that after electrocoagulation of the 





PAPILLOMATOSIS OF BLADDER 49 


multiple tumors of the bladder and excision of the infiltrating can- 
cerous portion, only two minute recurrences developed in eight vears, 
and the bladder is still free of tumor. 

It is difficult to anticipate how soon or where metastasis may 
occur. Smith and Mintz state that the classification of the papillo- 
mata does not serve as a medium by which we can feel sure as to 
metastases. They reported that 67 per cent of patients with tu- 
mors of Grade I, 40 per cent of Grade II, and 50 per cent of 
Grade III had metastatic lesions. Herger and Sauer found that 
distant metastases from papillomata of the bladder occurred in 57 
per cent of cases, although the treatment of the primary tumor 
was successful. Lung metastases from such tumors are not un- 
common, for Colston and Leadbetter reported the lungs to be in- 
volved in 25.4 per cent of 98 cases which were autopsied. The 
fact that the liver, lungs, and bones in this order of frequency 
are the sites of metastatic lesions from papillomatosis of the blad- 
der would indicate that metastasis occurs by way of the blood 
stream. What factor causes the dissemination of tumor cells is 
not evident, although it has been the consensus of opinion since 
Beer promulgated fulguration therapy that surgery, when used, 
was a cause for extension of the papillomata into the operative 
scar. Colston and Leadbetter found tumor cells in the scar of the 
bladder mucosa, although the bladder appeared to be free from 
tumor. 

We know little of the factor of carcinogenesis which sooner o 
later changes the histological arrangement of the cells of these 
tumors from a benign one to a malignant one. All papillomata 
of the bladder are endowed with malignant properties and are 
rightly considered to be malignant. Before we can expect complete 
control of papillomatosis of the bladder we must discover the 
cause. If it is due to a virus, then further work must be done to 
discover the etiological factor. Total cystectomy might perhaps be 
advocated early instead of being reserved for those cases which 
have proved resistant to a thorough course of fulguration, deep 
x-ray, and radium therapy. Such a recommendation seems hardly 
to be acceptable at the present time. 


SUMMARY 


A case of papillomatosis of the bladder is reported in detail. 
The involvement of the whole urethra by metastases and the 
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late metastasis to the right lung, both treated successfully by sur- 
gery, the former by excision of the penile urethra and the latter by 
a pneumonectomy, make the report unique. 

Although the primary lesion has been fully under control for 
thirteen years, the patient now has a metastasis to the right ilium, 
and other osseous metastases will probably develop. 

The histological classification of papillomata of the bladder 
gives no opportunity for optimism towards its inherent metastatic 
quality. 

The justification of eradication of a solitary distant metastatic 
lesion is supported on the basis of relief of symptoms and pro- 
longation of life. 
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INFILTRATING CARCINOMA OF THE BLADDER 
RELATION OF POTENTIAL CURABILITY TO DEPTH OF INFILTRATION 


HUGH J. JEWETT, M.D. 


From the James Buchanan Brady Urological Institute, Johns Hopkins 
Hospital, Baltimore, Maryland 


During the last twenty-five years numerous authors have re- 
ported their results in the treatment of infiltrating carcinoma of 
the bladder. Various methods have been used, ranging from pure- 
ly nonsurgical procedures on the one hand, through numerous 
types of conservative surgical measures, to total cystectomy on the 
other. In general the results have been disappointing, and so far 
as I am aware there is still no unanimity of opinion in regard to 
the most appropriate treatment to be employed in any individual 
case. 

It would seem that if the efficacy of all the different proce- 
dures employed today could be accurately measured and com- 
pared, this diversity of opinion would disappear, treatment could 
be standardized, and the individual patient would be assured of 
receiving that treatment best suited to his particular needs. But 
the efficacy of a given therapeutic procedure can never be measured 
accurately until the potential curability of the tumor in question 
is known. Failure of response in the case of a hopelessly advanced 
and incurable tumor should cast no reflection upon the therapeutic 
efficacy of the procedure employed. 

Previous attempts to identify potential curability of infiltrating 
carcinoma of the bladder with histologic pattern and with grade 
of malignancy have proved, for the most part, unsuccessful, and 
as a result the Committee of Carcinoma Registry of the Ameri- 
can Urological Association has declared, “It is impracticable to 
attempt the segregation of bladder tumors into definite groups 
corresponding to their cell types.” 

In the last three and a half years I have done twenty-five cys- 
tectomies for carcinoma of the bladder, and as time went on | 
observed that stony hard induration of the bladder wall was as- 
sociated with low curability. Of ten cases so described, seven pa- 
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tients died with tumor, two are still living with tumor, and one 
died without tumor. In seven cases in which I described the mass 
as rubbery in consistency, the survival rate was better. Five of 
these patients are still living, three years, two and one half years, 
two years, and one year, without evidence of tumor. The fifth 
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Fig. 1. Section through bladder wall at site of deepest penetration of anterior 
wall tumor. The thin overlying tissue is perivesical connective tissue and not 
muscularis. 


just recently has undergone operation. One died of tumor, an ani- 
line dye worker with a high anaplastic carcinoma. One died post- 
operatively, and autopsy was not obtained. Figure 1 is typical of 
the first group of cases in which induration was stony. The mass 
has extended all the way through the muscle coat, and carcinoma 
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Fig. 2. Sagittal section through periphery of anterior wall tumor showing 
invasion but not complete penetration of muscularis. Multiple sections parallel 
to this sagittal plane show that at no point has tumor passed completely through 
muscularis. 
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cells are present in the perivesical tissue. Figure 2 represents the 
second group of cases. In these the tumor has not passed through 
the muscle layer of the bladder wall. 

To see whether there was any scientific basis for these conclu- 
sions that stony induration meant penetration, and penetration 


Fig. 3. Photomicrograph showing strands of carcinoma cells in the sub- 
mucosa of the bladder. At no point has the muscularis been invaded. 


meant low curability, it was necessary to make an exhaustive study 
of autopsy material. With the assistance of Dr. George H. 
Strong, I collected 127 cases of tumor of the bladder upon which 
autopsies had been performed at the Johns Hopkins Hospital from 
October, 1919, to March, 1944. We were obliged to eliminate 
twenty because the pathological material was not suitable for our 
particular study. 

We then undertook to determine, in these 107 autopsy cases, the 
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relation of depth of penetration of the bladder wall to the inci- 
dence of (1) metastases, (2) lymphatic invasion (incipient me- 
tastases), and (3) perivesical fixation (inoperability ). 

First we separated the ‘cases into three groups according to 
depth of penetration of the bladder wall. Group A comprised those 


Fig. 4. Photomicrograph showing anaplastic carcinoma invading the muscularis 
of the bladder. It has not yet passed all the way through the muscle coat. 


in which tumor cells were confined to the submucosa (Fig. 3). 
Group B consisted of those in which infiltration had extended into 
but not through the muscularis (Fig. 4). Group C included all 
cases in which tumor cells had extended completely through the 
muscle coat (Fig. 5). In all cases we satisfied ourselves that the 
sections had been taken through the bladder wall at the site of 
deepest penetration by the tumor. Occasionally, we had to cut 
new blocks, and all questionable cases were discarded. We believe 
that these 107 cases are accurately classified, and we are indebted 
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to Dr. Sam S. Blackman, of the Department of Pathology, for his 
assistance. We are also grateful to Dr. Arnold R. Rich for mak- 
ing the autopsy material available to us. 

We then determined, in each group, the number of cases with 
regional or distant metastases, the number showing perivesical 


Fig. 5. Photomicrograph showing carcinoma extending all the way through 
the muscularis, which it has largely replaced. The long, elliptical structure 
in the center is the last visible external muscle bundle. At the right end of 
this, carcinoma cells can be seen swirling around its edge. External to this 
there is only perivesical connective tissue. 


lymphatic or vascular invasion only, and the number with peri- 
vesical fixation of the mass. In each group the percentage of cases 
without these evidences of tumor spread gives us our figure for 
potential curability (Fig. 6): 

Group A, submucosal infiltration 100 per cent 


Group B, muscular infiltration 86.6 per cent 
Group C, perivesical infiltration 26 per cent 
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The small number of cases in Groups A and B probably is due 
to the fact that autopsy cases for the most part represent late 
stages of the disease. By the term potential curability we mean 
to imply only a theoretical possibility based upon the gross and 
microscopic exclusion of all evidence of tumor spread, actual or 
incipient, beyond the confines of the bladder wall. The figure for 
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Fig. 7. Schematic drawing of layers of bladder 
wall. When the basement membrane upon which 
the mucosa rests is penetrated, the tumor becomes 
inhltrating. It then proceeds through submucosa and 
muscularis. While it is still confined to these two 
layers, the potential curability is high. When the 
perivesical (subfascial) layer is reached, the cur- 
ability drops sharply. 


each group may not represent an accurate absolute value, but the 
wide discrepancy between the potential curability in Group B and 
that in Group C is statistically significant.T 

Of the eighty-nine cases comprising Group C, regional or dis- 
tant metastases were present in fifty-two. The regional lymph 
nodes were the site of metastases in thirty-three instances, the liver 


tIt is possible that if serial sections had been cut through the bladder wall at the site of 
the tumor, a higher incidence of lymphatic invasion would have been observed. Similarly, if 
a meticulous search for tumor cells had been made through all regional lymph nodes and 
elsewhere, a higher incidence of metastases might have been found. 
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Fig. 8. This chart shows the incidence of metastases in Group B, in early 
Group C cases, and in late Group C cases. It also shows that the incidence 
of microscopic invasion of perivesical lymphatics in early and late Group C 


cases is nearly the same. 
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in twenty-six, the lungs in eighteen, and the vertebral column, in- 
cluding sacrum and pelvis, in eleven. Other tissues were involved 
twenty times, but in only 7.7 per cent of the cases without involve- 
ment of lymph nodes, liver, lungs, or bones. In 36.5 per cent of 
the cases in which metastases were found, the regional lymph 
nodes were not involved. 
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Fig. 9. This chart shows the relatively low incidence of metastases in early 
Group C tumors of the posterior wall, as compared with other walls. In 
late cases, location was of no significance. 


In the majority of cases it would seem that the tumor does not 
metastasize until it has passed through the muscle layer (Fig. 7). 
When the basement membrane has not been invaded the tumor is 
not infiltrating, and 100 per cent of these cases are theoretically 
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curable. When invasion is limited to the area between basement 
membrane and external muscle fibers, 88.8 per cent are theoreti- 
cally curable. But as soon as the tumor has reached the peri- 
vesical tissue, the incidence of curability drops sharply. Apparent- 
ly, after breaking through the basement membrane, these tumors 
proceed through the bladder wall with varying rapidity, depend- 
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Fig. 10. Chart shows duration of symptoms in Group B and Group C. No 
significant differences are discernible. 


ing upon their different characteristics, and eventually reach the 
perivesical tissue. In most cases, before this perivesical layer is 
invaded, a latent period exists during which potential curability i is 
high. 

In 26 per cent of eighty-nine cases in which tumor cells were 
present in the perivesical tissue, metastases, lymphatic invasion, and 
fixation had not occurred. It, therefore, is evident that infiltra- 
tion of the perivesical tissue and invasion of lymphatics are not 
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necessarily simultaneous. Further evidence to support this was 
obtained by dividing Group C into one group of nineteen relatively 
early cases in which death occurred after operation undertaken 
as a means of cure, and into another group of seventy late cases 
in which death occurred after palliative treatment or no treat- 
ment at all. In the nineteen cases of surgical deaths metastases 


Fig. 11. Technique of recto-abdominal palpation under anesthesia. Presence 
or absence of induration or mass, nace | and induration of inferolateral 
ligaments external to bladder, and perivesical fixation of mass are readily noted. 


- 


were present in only 26 per cent, whereas in the second group, 
metastases were present in 67 per cent of the cases (Fig. 8). 
Lymphatic invasion and fixation to neighboring structures, how- 
ever, brought the theoretical incurability in the first group to 63 
per cent, and in the second, to 78.5 per cent, which is very high 
when compared with the low figure of 13 per cent for Group B. 
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The lymphatics which drain the posterior bladder wall run a 
longer course before leaving the bladder than those which drain 
the other walls, as emphasized by Dr. George Gilbert Smith. It, 
therefore, seemed: advisable to correlate the incidence of metastases 
with the location of the tumor among the cases of surgical and 
nonsurgical deaths comprising Group C (Fig. 9). In the group 
consisting of surgical deaths, only 16 per cent of posterior wall 
tumors were associated with metastases, whereas 36 per cent of the 
tumors confined to one or more of the other walls had metastasized. 
In the group comprising nonsurgical deaths, location of the tumor 
was of no significance. Regardless of position 67 per cent had 
metastasized. 


These observations show the importance of the time factor in 
the development of metastases after infiltration has commenced, 
and the generally more favorable outlook enjoyed by patients with 
posterior wall tumors because of the longer course pursued by the 
lymphatics of the posterior bladder wall. 

From the foregoing, then, it is evident that complete penetra- 
tion of the bladder muscle means low curability, except perhaps 


in the case of early Group C tumors of the posterior wall. 

To see how often complete penetration of the bladder muscle 
was associated with palpable induration we again examined the 
histories and protocols of the cases comprising Groups B and C. 
Of the fifteen cases in Group B, no note was made in nine. In 
five, the mass was said to have been palpable preoperatively, at op- 
eration, or at autopsy, but not stony hard, and in one it was not 
palpable. Of the eighty-nine cases in Group C, a note was made in 
regard ‘to induration in sixty-two. This was described as being 
actually of stony hard degree in 68 per cent, and not palpable or 
less than stony hard in 16 per cent. In the rest the mass was said 
merely to have been “indurated.” 

These data, added to my findings in the course of thirty-seven 
laparotomies for infiltrating carcinoma of the bladder, indicate that 
complete penetration of the bladder muscle in most cases causes 
stony hard induration. In the autopsy series, stony induration was 
never associated with a Group A or Group B tumor. 

For the clinical evaluation of potential curability in any given 
case, after exclusion of pulmonary and skeletal metastases, it is 
most important to know whether the tumor belongs in Group C. 
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The duration of symptoms furnishes no helpful information (Fig. 
10). Cystoscopy and biopsy are of little, if any, value, and excre- 
tory urography and cystography are inconclusive. The only method 
we have of determining preoperatively whether a tumor belongs 
in Group C is palpation. This is best accomplished recto-abdomin- 
ally under anesthesia deep enough to achieve complete muscular 
relaxation (Fig. 11). The technique of this examination I have 
previously described. More than 80 per cent of Group C tumors 
can be identified by this method after sufficient practice. Any one 
of the three cardinal signs nearly always indicates a Group C 
tumor. These are (1) stony hard induration of the mass, (2) 
thickening and induration of one or both of the inferolateral 
ligaments of the bladder, and (3) perivesical fixation of the mass. 

In many cases, palpation of the mass at laparotomy is more 
satisfactory, and whenever any doubt exists in regard to curability, 
it should be carried out. The regional iliac, and pre-aortic lymph 
nodes and liver thus can be examined at the same time. But when 
the tumor involves the lateral walls or bladder base below the 
peritoneal reflection, recto-abdominal palpation under anesthesia 


usually gives more accurate information. Furthermore, thickening 
and induration of the inferolateral ligament, one of the earliest 
manifestations of perivesical extension of the tumor, cannot or- 
dinarily be recognized from within the peritoneal cavity in its early 
stages. Finally, the bimanual examination spares many patients 
with hopelessly advanced tumors the inconvenience of an inef- 
fectual exploratory laparotomy. 


SUMMARY AND CONCLUSIONS 


An analysis of 107 cases of infiltrating carcinoma of the blad- 
der upon which autopsies were performed at the Johns Hopkins 
Hospital has revealed four important facts: 

First, the potential curability of the case varies inversely with 
the degree of penetration of the bladder wall. 

Second, while the tumor is still confined to the submucosa or 
muscularis, a latent period exists during which the potential cur- 
ability is relatively high. 

Third, complete penetration of the muscularis 4 is associated with 
low potential curability. 
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Fourth, complete penetration usually causes stony hard indura- 
tion. 

This induration in more than 80 per cent of the cases can be 
recognized by recto-abdominal palpation under anesthesia, but 
when doubt exists, it can readily be detected at laparotomy, at 
which time the regional lymph nodes and liver also can be examined. 

The accurate separation of all cases of infiltrating carcinoma of 
the bladder into Groups A or B on the one hand and Group C 
on the other, combined with the gross recognition or exclusion of 
metastases, will provide a fairly stable basis for the accurate 
measurement of the efficacy of different therapeutic procedures. 








XANTHOMA AND CARCINOMA IN A DIVERTICULUM 
OF THE URINARY BLADDER 


A. J. SCHOLL, M.D. 
Los Angeles, California 


Xanthomata are yellowish, benign, flat growths considered by 
some pathologists as neoplasms, by others as a connective tissue 
reaction following the collection of cholesterin esters in the cells 
of the affected site. Most commonly occurring in the skin, xan- 
thomas are occasionally found in the internal organs and only rarely 
in the urinary tract. Recently a case of xanthoma of the urinary 
bladder was observed, which is discussed mainly for its impor- 
tance in differential diagnosis. 


Virchow* regarded xanthomata as intermediate between connec- 
tive and fatty tissue and employed the term fibroma lipomatodes, 
believing that the cells. were derived from fibroblasts. Delafield 
and Prudden’ state that they are not tumors but related to degenera- 
tive processes, which are shown by the fact that if the amount 
of cholestrin in the blood is diminished, a certain number of xan- 
thomata disappear. 


There are a number of different clinical entities in the general 
group of xanthomatosis. Our remarks will be confined to the group’ 
of simple or localized xanthoma which, while they may be single or 
multiple, usually occur without evidence of systemic disease. There 
are several groups of more complex xanthomatosis in which there 
also may be a disturbance of cholesterin metabolism, jaundice, dia- 
betes insipidus, and more rarely defects in the membranous bones. 

The commonest forms of xanthoma are the cutaneous xanthomas 
or small yellow tumors of the eyelids or face. Xanthoma deposits 
also occur frequently in tendons. Arcus senilis is caused by this 
same condition. Thannhauser® states that the most characteristic 
xanthomas are found in tissues rich in fat, like the breast, in the 
mesentery, and in the fat bodies of joints. Local xanthomas may 
occur in connection with infectious processes and neoplastic condi- 
tions, in which case they usually arise in a single area. Weber’ 
states that certain tumors and chronic infectious tissue may have 
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a special affinity for cholesterin deposits, that is, a proclivity to 
undergo an infiltration of xanthomatous nature. 


STRUCTURE 


Virchow* states that the histologic and clinical features point to 
the existence of a peculiar formation of lipoids in the cells of a 
fibroma under the influence of a local nervous and a general 
metabolic disorder. Ewing’ states that the structure of xanthoma 
is characterized chiefly by the great abundance of lipoid globules 
in large swollen and smaller spindle-shaped cells. This material is 
an orange-yellow lipochrome. The central cells of the involved 
area become greatly distended, while the peripheral cells may show 
the spindle shape of growing fibroblasts. 

Thannhauser* states that xanthomd may arise on the basis of 
granulomatous or carcinomatous tissue. As the number of cells 
undergoing such changes increases, the area becomes more yel- 
lowish and appears as a xanthomatous tumor. 

Histologically, xanthomas are composed of large thin-walled cells, 
occurring singly or in clusters. These large cells, which stain a 
deep red with Sudan, are usually called “foam cells”; they have 
a finely reticulated cytoplasm and a small deeply staining nucleus. 
Ewing’ states that the fatty substances in these large foam cells 
are mainly cholesterin esters, but that the exact composition varies 
in different cases. Moderate numbers of multinucleated giant cells 
are found, most of which have been shown to be formed around 
fatty acid crystals. Occasionally xanthomata are mistaken for 
giant cell sarcoma or metastatic hypernephroma. 

While xanthomata occur, as has been stated, occasionally in 
internal organs and most commonly in those areas rich in fatty 
tissue, their presence in the urinary bladder is almost unique. 

The following case is one in which a xanthoma was found in 
association with a papillary carcinoma in a diverticulum of the 
urinary bladder. 


CASE REPORT 


A man, aged fifty-nine, had occasional attacks of total hematuria over 
a period of two years. Nothing unusual was found on general physical 
examination. An examination of the blood revealed a leukocyte count 
of 12,000 and a red blood count of 4,000,000. The bleeding time was 
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Fig. 1. Diverticulum containing two papillary tumors and xanthoma. 


three and one-half minutes; a blood Wassermann was negative; and 
the nonprotein nitrogen content was 38 mg. per 100 c.c. of blood. 

The urine contained a large amount of pus and blood. An x-ray 
of the kidneys and bladder was not abnormal, and the kidney func- 


tional tests were satisfactory. Intravenous pyelograms revealed nor- 
mal renal pelves. 
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Cystoscopy revealed no urethral obstruction or prostatic hypertrophy. 
There was no residual urine. The opening of a diverticulum was 
found in the base of the bladder just above the left ureteral orifice. 
Bloody urine could be seen coming from the diverticular opening, which 
was about 1 cm. in diameter. The most striking condition seen in 
the bladder was a grayish white, tumorlike mass which extended from 
the diverticular opening onto the floor of the bladder. This mass, or 
plaque, which was slightly raised, covered an area of 3 by 4 cm. in 
size; it was smooth-surfaced and in appearance resembled leukoplakia. 
Shadow-casting catheters were coiled up in the diverticulum, and an 
x-ray revealed that the sac was 6 cm. in diameter. 

On account of the long history of hematuria and the blood which 
welled up out of the opening, a diagnosis of tumor in a diverticulum 
of the bladder was made. 

Under spinal anesthesia, the bladder was exposed suprapubically 
and opened in the midline. A tumor mass could be felt and seen inside 
the diverticulum. With two fingers in the sac, the diverticulum was 
dissected out, and a segment of the bladder wall containing the sac 
and the grayish-white area was resected; when examined through the 
open bladder, the plaque had a distinct yellowish tinge, more notice- 
able than when viewed cystoscopically. The resection was carried 
out with the cautery knife, the wound washed out with 70 per cent 
alcohol, and the edge of the cut bladder whipped over with a hemo- 
static suture. The bladder was then closed around a Pezzer catheter, 
drains inserted, and the incision closed. 

Healing progressed normally, and nine months later there was no 
evidence of recurrence. The patient was in good health and had no 
complaints. 

Spreading out over the surface of the diverticulum, passing through 
the opening and onto the surface of the bladder, there was a yellow- 
white plaque measuring about 4 by 5 cm. The diverticulum, when 
flattened out, measured 10 by 8 cm. On the anterior surface of the 
diverticulum there was an irregular hemorrhagic, partly necrotic, pap- 
illary tumor involving an area about 5 cm. in size. Near by was a 
similar nodule 2 cm. in diameter. 

Microscopic examination of sections from the yellowish plaque re- 
vealed that the major part consisted of large, pale cells occurring 
singly and in groups. Their cytoplasm was finely reticulated, their 
nuclei small and deep staining. There were moderate numbers of 
giant cells, most of them containing from six to eight nuclei, usually 
surrounding an area of clear cytoplasm. Many lymphocytes and plasma 
cells were found, especially on the outer areas of the mass. Diag- 
nosis: Xanthoma. 

Microscopic examination of the larger papillomatous growth revealed 
a typical papillary carcinoma of moderate degree of malignancy. There 
was considerable tendency toward frond formation, the cells varying 
in size, shape, and staining qualities. The nuclei were deeply stained, 
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and there were moderate numbers of mitotic figures. Sections of the 
smaller tumor showed a somewhat similar structure but of a higher 
degree of malignancy. There was less tendency toward papillary 
growth; the cells.showed marked atypical changes; and the tumor had 
invaded the wall of the diverticulum. Diagnosis: Papillary carcinoma. 


COMMENT 


The presence of the xanthoma in the bladder in the above case 
is of interest from the standpoint of differential diagnosis. Com- 
monly confused with more malignant types of tumors, the xan- 
thoma in this case when viewed cystoscopically was thought to be 
an area of leukoplakia. Apparently infection, localized necrosis, 
and hemorrhage had discolored the surface of the xanthoma, 
so that the yellow tint usually seen on surface tumors was not 
so marked; cystoscopically it appeared as a grayish-white plaque. 
Actually the presence of xanthoma added little to the discomfort 
of the patient or the operative risk and probably had little sig- 
nificance in determining the prognosis. 
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TOTAL CYSTECTOMY FOR CARCINOMA 


ROGER C. GRAVES, M.D., and ROBERT S. THOMSON, M.D. 
Boston, Massachusetts 


Total cystectomy for carcinoma is an operation designed for 
those cases in which complete extirpation of the malignant disease 
may be accomplished by total removal of the bladder itself. Cystec- 
tomy should be performed with the intent to cure and under con- 
ditions which render cure possible. It should not be selected, in 
our opinion, as a method of palliation when there is obvious spread 
of the tumor beyond the limits of the bladder wall. 


Thus far, we have performed this operation in twenty-eight cases 
at the Pondville, Palmer Memorial, and Carney hospitals. This 
is not a large series, and it is of little value therefore as a basis 
for statistical study. It has provided us with sufficient experience, 
however, through mistake and failure as well as through success, 
to justify a report of progress at this time. We believe that 
cystectomy is a sound and highly. valuable procedure and that the 
future will find it employed more often and with increasingly 
satisfactory results. (Figs. 1, 2, 3, 4.) 


The first of these twenty-eight patients was operated upon in 
September, 1933. Thirteen of the group are living and free from 
malignant disease as well as could be determined at the time of 
the last report. The length of the time of survival since cystectomy 
varies from one month to ten and one-half years. Of the last 
twenty cases since 1939, eleven are living with no apparent evi- 
dence of recurrent carcinoma. This record is not impressive when 
measured against the enthusiasm with which each individual case 
was undertaken, but we are convinced that, with better selection 
of patients and steadily improving technique, surgeons of the future 
may reasonably expect to achieve a much higher rate of survival 
and cure. 

The indications for cystectomy have become definite and clear- 
cut in our minds, largely through the experience derived from the 
earlier cases in this series, beginning nearly eleven years ago. First, 
there should be reasonable assurance, based upon every possible 
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form of investigation including abdominal exploration, that there 
are no distant metastases and that removal of the bladder and its 
adjacent structures will completely remove the bladder tumor. 
We believe that the occasions will be rare when it will be desirable 
to depart from this rule. Further, it must be decided, as well as 
can be foretold, that age and general condition will permit the 
patient to survive the operation and live to enjoy its benefits for 
a significant period of time. As far as age is concerned we have 
adopted a tentative upper limit of sixty years for this procedure, 
and in older patients we have hesitated to advise the cystectomy pro- 
gram. Physical age, however, unlike calendar age, is not constant 
and can never be standardized. No doubt unusually vigorous indi- 
viduals beyond sixty who can withstand such extensive surgery 
will be encountered, but they will form, in the last analysis, a 
very small group. 

The choice of cystectomy, as far as the disease within the blad- 
der is concerned, depends upon the extent and manner of growth 
and location of the tumor more than upon the result of biopsy 
examination. It will be assumed of course that successful treat- 
ment cannot be given by some less drastic procedure. Multiple 
tumors, often of low-grade malignancy, call for cystectomy when 
they involve so much of the vesical mucosa that local resection is 
impracticable and destruction by electrocoagulation and radium 
will virtually destroy the bladder itself. High voltage x-ray ther- 
apy should not be relied upon in most instances as a method of 
cure. Its use may be attended by actual disadvantage, moreover, 
when surgery later becomes necessary. This is particularly true 
of uretero-intestinal anastomosis which may be adversely affected 
by roentgen therapy, probably through the fibrosis which it pro- 
duces in the walls of the bowel and ureter. 


Extensive infiltrating carcinoma, still confined to the bladder, 
also presents an indication for cystectomy, since radium and x-ray 
usually do not cure tumors of this type and local excision is equally 
ineffective in most cases. Tumors of the outlet of the bladder, 
particularly those which overlie the prostate in the male, give still 
another reason for cystectomy, because electrocoagulation and irra- 
diation sufficient to destroy the growth in this region will seriously 
impair the usefulness of the bladder through occlusion of the 
urethra and destruction of sphincter function. We would call at- 
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tention further to a fact which we have learned from ample experi- 
ence that bladder tumors contiguous to the prostate are not con- 
trolled by radium or any other method of treatment short of com- 
plete surgical extirpation of the structures involved. 

Finally, tumors of the trigone demand cystectomy when they 


Fig. 1. Intravenous pyelogram in Fig. 2. Intravenous pyelogram in 
case of male patient, aged fifty-three same case as that described in Figure 
(Pondville Hospital No. 19496). Epi- 1. Twenty-minute film two years after 
dermoid carcinoma of bladder, grade 2, total cystectomy. Note dye in bowel. 
and tuberculosis. Pre-operative film The left kidney was removed. 
twenty minutes after injection of dye. 

Note characteristic filling defect in cys- 
togram and greatly impaired function 
of left kidney. 


occlude both ureters or when they encroach upon the ureters so 
closely that their ultimate occlusion, as a result of disease or local 
treatment, is inevitable. The successful end-results of surgery for 
malignant disease of the bladder will depend upon the preserva- 
tion of adequate renal function, as well as upon the cure of cancer. 
Marked occlusion of the ureters, one or both, should be regarded 
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as of serious prognostic significance, since periureteral invasion 
leads readily to the invasion of lymphatics beyond the limits of 
the bladder itself. 

In order to obtain full information as a basis of selection of the 
best method of treatment for the individual case of bladder tumor, 
we have adopted routine studies, which are insisted upon before 
a final evaluation is made. First, we require a careful history 


Fig. 3. Intravenous pyelogram in Fig. 4. Intravenous pyelogram in 
case of male patient, aged thirty-four case of male patient, aged thirty-three 
(Pondville Hospital No. 18375). Mul- (Pondville Hospital No. 16797). Pap- 
tiple transitional cell papillomata of  illary epidermoid carcinoma of bladder, 
bladder. Twenty-minute film one year grade 1. Five-minute film two years 
and eleven months after total cystec- and five months after total cystectomy. 
tomy. 


and physical examination and a general appraisal of the patient 
with particular reference to the circulation, the state of the kidneys, 
and signs of metastatic disease. Anemia readily corrected by trans- 
fusion may be of little importance; anemia is ominous if it fails 
to respond to treatment or if it cannot be explained by hematuria 
alone. Estimations of renal function by phthalein excretion and 
by blood chemistry are a basic necessity. X-ray examinations are 
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made of the chest, abdomen, and any regions of localized pain. In- 
travenous pyelograms are essential and should be obtained always 
when kidney function has been found sufficiently good to render 
this procedure safe and informative. The choice of treatment will 
be influenced very greatly by the knowledge thus gained concern- 
ing the function of the kidneys and the state of their excretory 
passages. Asa rule we do not catheterize the ureters through the 
tumor-infested bladder, and the presence of ureteral dilatation is 
detected only by intravenous urography. Upon this evidence rests, 
to large extent, the decision concerning the treatment of the bladder 
and the preservation of the kidneys. Additional information con- 
cerning the extent of the tumor itself may be found in the 
cystograms. If the bladder has not been outlined satisfactorily 
by the excretory method, retrograde cystograms are made as a sep- 
arate procedure. With either method, oblique views are es- 
pecially important, because they reveal the posterior -regions of 
the bladder where neoplastic disease is most common. Careful cys- 
tograms are of particular value in determining the size of the 
base of the tumor and the extent of its infiltration within the blad- 
der wall. 

The final evaluation with reference to the choice of therapy. is 
made at the time of cystoscopic and rectal examinations under spinal 
anesthesia. We regard this routine use of anesthesia as the most 
helpful step in advance that we have taken in the study of these 
cases. The patient is relaxed and comfortable; the operator is not 
hurried ; and the filling and emptying bladder may be watched at 
leisure. The nature and location and extent of the tumor may be 
determined better under these circumstances than in any other 
way. More of the bladder is brought into view, and the relations 
of the neoplasm to the ureteral orifices and the vesical outlet are 
much more accurately defined. It cannot be emphasized too strong- 
ly that upon these matters rests the wise selection of treatment 
upon which in turn depends the successful result. Specimens for 
biopsy may be removed if desired, and the site of removal is ful- 
gurated to prevent bleeding. At the close of the cystoscopy, 10 
per cent argyrol is left in the empty bladder and in the urethra 
as the instrument is withdrawn. 


Most important information with reference to the possibility of 
cystectomy is obtained finally by the rectal. examination under 
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anesthesia. One learns in this way the true size of the tumor, 
if it is palpable, the degree of its infiltration through the bladder 
wall, the movability of the mass, and its distance of separation from 
the rectum and the lateral walls of the pelvis. Extension of dis- 
ease or local metastases may be discovered that lie beyond the 
reach of the finger in the unanesthetized patient. 

If cystectomy has been decided upon as the treatment of choice, 
the patient is prepared for removal of the bladder after provision 
has been made for diversion of the urinary stream by a method 
suited to the needs of the individual case. Usually one of the 
sulfonamide drugs has been given for several days before the 
operation, and this program is continued afterwards for as long 
as the patient requires this protection. Blood for transfusion is 
ready at the time of operation. A rectal tube is inserted and 
secured in position before the patient is brought to the operating 
room. “ This is especially important if uretero-intestinal anasto- 
mosis has been performed previously, because a distended rectum 
is easily injured. The indwelling tube in an empty rectum, more- 
over, facilitates the separation of the bowel and bladder. The cleav- 
age plane between these two structures is sometimes indefinite and 
difficult to find laterally, especially when both are large, soft, and 
thin-walled. The rectal tube is left in position and is very care- 
fully kept open after operation until the patient recovers sufficient 
muscle tone to expel the bowel contents without this aid. 

We use spinal anesthesia by the continuous method of adminis- 
tration, and we have found this technique to be invaluable in these 
cases. The necessity for a large amount of anesthetic given in 
one initial dose is avoided ; the hazards of shock are greatly lessened ; 
and patients emerge from prolonged procedures in highly satis- 
factory condition. As the final step in preparation the bladder 
is emptied, and a small quantity of 10 per cent argyrol is left in 
the empty bladder and in the urethra as the catheter is removed. 

A generous suprapubic incision is made and extended downwards 
over the symphysis pubis far enough to insure adequate exposure 
of the structures in this region. Every effort is made to. avoid 
any injury of the bladder and perivesical tissues that might lead 
to contamination of the wound by infection or tumor. The rectus 
muscles are carefully and fully retracted. As the first step in the 
actual cystectomy, the peritoneum is dissected away from the dome 
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of the bladder except in those cases where tumor occupies the 
peritonealized portion of the organ when adjacent peritoneum 
should be removed with the specimen. One must bear in mind 
constantly throughout this operation that the ultimate objective 
is the complete extirpation of malignant disease and, within rea- 
son, its pathways of dissemination, Having freed the superior 
portion of the bladder, it is very easy usually to separate the blad- 
der from the rectum posteriorly by blunt dissection as far down- 
wards as the seminal vesicles in the male. The paravesical space 
on one side or the other is next entered, and the bladder with its 
gland-bearing fat is separated from the lateral wall of the pelvis 
and the internal iliac vessels. A pedicle may be demonstrated near 
the ureter which may be clamped and tied promptly and which 
includes the superior vesical artery. As in the case of all tumor 
surgery it is well to cut off as soon as possible vascular and 
lymphatic communications with the body to prevent the spread 
of tumor through these channels during the manipulation of the 
mass. In the male the vas deferens serves as a useful and quick 
guide to this region. The ureter is tied and divided at the 


highest possible point beneath the peritoneum. It is a simple but 
practical rule, to facilitate exposure in this small, deep wound, 
that each clamp should be tied and removed before another instru- 
ment is applied. 


As the dissection proceeds downwards, further vascular attach-. 
ments are divided until the lateral separation of the bladder is 
complete to the region of the vesical neck. Then, the pubo- 
prostatic ligaments are divided in the male, or the analogous bands 
between the urethra and the symphysis in the female, in order to 
approach the urethra as far as possible beyond the bladder. In 
the male by blunt dissection one can straddle the urethra with 
two fingers just beyond the prostate and divide it without injury 
to the underlying rectum. This permits upward retraction of the 
prostate, and the whole specimen—prostate, seminal vesicles and 
bladder—is removed from below upwards. There may be brisk 
bleeding from the prostatic area, but it is brief in most cases and 
quickly controlled by the pressure of a gauze pack. The last blood 
vessels to be divided will be found posteriorly beneath the bladder 
and lateral to the rectum on each side. It is very important to 
tie and clamp these vessels very carefully, because they retract to- 
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wards the sacrum and are exceedingly difficult to recover if they es- 
cape. The female bladder and urethra are removed according to 
the same basic principles. When the carcinoma involves the region 
of the trigone closely adjacent to the cervix, however, it may not 
be possible to separate the bladder from the uterus and vagina 
without leaving malignant disease in those structures. Under such 


Fig. 5. Photograph of specimen removed by total 
cystectomy in same casé as that described in Figure 3. 
Note that entire bladder and prostate have been re- 
moved en bloc. 


circumstances the procedure which we employ is identical with 
total hysterectomy as far as the uterus and pelvic adnexa are con- 
cerned ; these organs, the bladder, a considerable part of the urethra, 
and the superior portion of the vagina, are removed en bloc. One 
of our specimens is shown in Figure 5. 

Finally, a square of rubber dam is introduced into the cystectomy 
cavity for the protection of the peritoneum, and below this the 
usual packs and drains are applied. A gauze strip is placed against 
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the region of the urethra, and a cigarette drain on each side helps 
to protect the iliac vessels. In a few cases we attempted to pro- 
vide dependent drainage through a stab wound in the perineum, but 
it was difficult to keep this region clean, and the drainage was never 


satisfactory. We no longer use this plan as it is neither desirable 
nor necessary. The wound is closed in layers with stay sutures 
of silk for additional support. 
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In the postoperative management of the case, every effort is made 
to avoid pulmonary and circulatory stasis. Parenteral fluids are 
given generously, and fluids by mouth are kept at a minimum until 
the gastro-intestinal tone has been recovered as evidenced by the 
return of peristalsis and the absence of distention. The drains 
are started seven to ten days after operation and are removed en- 
tirely in about two weeks. After that time irrigations may be 
given through a small, soft catheter passed to the depths of the 
wound. This treatment is continued until the cavity has been ob- 
literated from below upwards and healing is complete. 

The postoperative pyelogram of another of our cases is shown in 
Figure 6. 





DISCUSSION 


Dr. CHarLes.C. Hiccins (Cleveland, Ohio): I should like to 
ask Doctor Graves the operative mortality in his series of cases. 


Dr. Georce G. SmitH (Boston, Mass.): I should like to say 
that I never heard two more potent papers than those by Doctor 
Jewett and Doctor Graves. I think that total cystectomy is going 
to be an operation which is done more and more, and the work 
of both these men has contributed much to our understanding of 
the situation. I think Doctor Jewett has put into concrete form 
the impressions that we have all had in a more vague way. He is to 
be highly commended for working this out so well. 

Doctor Graves’ results have been excellent, and I congratulate him. 
That total cystectomy is not a particularly dangerous procedure is 
evidenced by the fact that in the last year I have done ten cases 
of cystectomy for carcinoma, with only one death, and that was 
in a woman who died of coronary disease, proved at autopsy, ten 
days after the second operation. She was an unusually success- 
ful case from the point of view of the surgery involved. She 
showed no metastases, and both kidneys were working well. 


The end results of all these cases will not be so good, I am sure. 
Just as a sidelight to illustrate the truth of what Dr. Jewett has . 
said, in one of the men at the time of operation I found a very 
small gland which I did not think was malignant. I took it out, 
however, and it proved to be malignant. That was on the right 
side. I saw this patient yesterday. He had developed a hard node 
in the right groin and deep infiltration in the pelvis, which undoubt- 
edly means that this gland indicated extension into the para- 
vesical tissues on that side at the time of operation. We shall give 
him x-ray treatment if the gland proves to be malignant, but I 
don’t feel that it offers too much. 

One type of case that I should like to have the speakers comment 
on is the case of a tumor involving the dome of the bladder. I 
have had several of these, and on opening the peritoneum one 
sees a stellate involvement of the peritoneum without any other 
evidence of extension of the disease, no glands are palpable along 
the iliacs, liver smooth and soft, and yet there is definitely a peri- 
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toneal involvement. I have done a cystectomy on several of those 
patients, taking a wide sweep of all the peritoneum adherents to 
the bladder dome; it is too soon to say what the final results will 
be. I should like to check these cases up a little later. What is 
your reaction to the advisability of radical operation in this type 
of case? 


Dr. VINCENT J. O’Conor (Chicago, Ill.): I wish to discuss 
Dr. Scholl’s paper on diverticulum of the bladder to emphasize one 
fact. There has been a gradually increasing attitude on the part 
of urologists who perform transurethral prostatic resection in all 
cases to disregard the importance of diverticula of the bladder 
as a symptom-producirig factor. This teaching is becoming wide- 
spread and has been indulged in by many competent urologists who 
advise leaving the diverticula and merely resecting the bladder 
neck. That this is good judgment in the case of small diverticula 
which drain freely is evident; but, if the diverticula are large 
and do not drain freely, one should be very sure that the diverticu- 
lum is not the seat of stone or tumor formation. I wish to pre- 
sent two slides of patients who had had a prostatic resection done 
by very competent men, and in whom a sizable diverticulum 
was recognized but was disregarded in the surgical treatment. In 
both of these patients the diverticulum, as you see from the slides, 
was the seat of a large primary papillary tumor. In both of these 
instances, I resected a diverticulum with a contained tumor, reliev- 
ing all of the patient’s symptoms. I bring up this point to em- 
phasize that if urologists are going to leave, intentionally, large 
diverticula in patients after prostatic resection, they should at least 
study these pockets carefully for the presence of stone or tumor. 


Dr. GeorGE R. LiverMoRE (Memphis, Tenn.): I should like 
to add two cases to the type that Dr. Deming has reported of papil- 
lomatosis of the bladder. 

Some years ago, in 1931 to be exact, we saw a woman, thirty- 
six years Of age, who had a papillomatosis of the face covering 
both cheeks, chin, and part of the forehead. She was treated with 
x-ray by a radiologist for about six months, and all growths finally 
disappeared. - Within a few weeks, she began to complain of 
hematuria, frequency, and burning, which gradually increased until 
she was passing a great deal of blood and had marked frequency, 
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tenesmus and pain. The patient came to us in 1931; we made 
a cystoscopic examination and could see nothing but a red glow. 
I thought there was a blood clot over the lens, so I took the scope 
out, cleansed it, and put it back and the same thing occurred. I 
couldn’t see anything but this red glow. FinaJly, I elevated the 
irrigator, hoping that increased pressure would distend the blad- 
der sufficiently for me to see a tumor or the floating villi of 
papillomatosis. However, it was so extensive and I could see so 
little, that I put in the fulguration electrode and fulgurated widely 
around in every direction. She came back in about a week, and 
we could see sufficiently to make a diagnosis of papillomatosis 
of the bladder. We again gave her another fulguration with some 
improvement. The next time she came, there was improvement 
but not what I had hoped for. We then referred her to a radiol- 
ogist who gave her a course of deep x-ray therapy, about 200 r, 
and I also continued fulguration once a week. Within three weeks’ 
time, her bladder was practically clean except for one or two 
small growths. These disappeared entirely after two more ful- 
gurations. 

The first fulguration was done on August 1, 1931; on Sep- 
tember 8, 1931, there was no evidence of a papilloma in her blad- 
der. She came back in three weeks, and her bladder was practically 
covered with papillomata again. She again had more deep x-ray 
therapy and fulguration, and this treatment of fulguration and deep 
X-ray was continued over a period of about eight years. When 
in 1939, she moved to Minneapolis, I referred her to our fellow- 
member and friend, Dr. Gilbert Thomas. By the way, sections 
of this growth showed no malignancy. 

Doctor Thomas reported the same continuation of this condition. 
It gets better under deep x-ray therapy and fulguration; the pa- 
tient improves, papillomata disappear. She gets entirely relieved, 
is well for a few months, then has a recurrence. He has had re- 
peated biopsies and no carcinoma has been found. 

The patient died last year, about six or eight months ago, in 
1943. Up to the time of her death, from 1931 to 1943, she con- 
tinued to have these papillomata. I should like to know if anybody 
has had a similar experience where it was preceded by a, papillo- 
matosis of the face or any portion of the body. 

The second patient was a man, fifty-two years of age, an 
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Italian, who came to us about two months ago, with a similar 
condition, only not quite so marked. You could see the papillomata 
all over the bladder with intervals of a half to three-quarters 
of an inch distance between them. With the McCarthy-Stern re- 
sectoscope, we resected all of the growths that we could possibly 
take off, then fulgurated the bases. The biopsy specimen showed 
carcinoma grade 2. Now, this patient is being treated in the same 
way as the other one, only we have used the Coutard method of 
deep x-ray therapy. He was in the office recently, after about 
two months since he was first seen, and there are three small 
papillomata about the size of the end of your little finger at in- 
tervals of about half an inch apart on the upper right hand wall 
of his bladder. 


Dr. Wittiam C. Quinsy (Boston, Mass.): The Society is to 
be greatly congratulated, I believe, in having heard these excellent 
papers of Doctor Jewett and Doctor Graves, not only for the 
excellency of the papers themselves but because they make it very 
evident that our preachings through the years in regard to the 
place which total cystectomy should hold in the treatment of 
malignant diseases of the bladder are coming to be more definitely 
recognized throughout the country. 

The papers are also important in emphasizing the sad results 
of anything short of total cystectomy in many of these patients 
who have been subjected in the past (as so many of you all know) 
to temporizing methods by either radiation or radium elements. 
Only too often we have all had the experience of seeing an indi- 
vidual, who has had lesser, or at least presumably less aggressive, 
methods applied to his or her bladder neoplasm, sent for possible 
total cystectomy as a last resort, and at the time that patient is 
seen, the opportunity for a successful result has passed; it has 
completely passed. 

The tumor may not be so extensive in some instances as these 
indurated tumors that Doctor Jewett mentions in Class C. I have 
in mind very distinctly two physicians, colleagues, who went 
through the whole gamut of radiation and x-ray, only to find that 
the tumor had been controlled but not cured. When they were sent 
to me for a total cystectomy, it was entirely impossible, not be- 
cause of metastases, not because of extensive, large growth, but 
because of a localized growth which had not responded to the 
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radiation and which in one instance was so near the outlet of the 
bladder that it had grown through to involve the ramus of the 
pubes ; and in the other instance a rather similar condition in which 
there was brawny infiltration due to the radiation, not due to 
the tumor, which made surgical excision through such tissue 
absolutely impossible. In a third instance, a patient who could 
have been cured without doubt had he not been subjected to the 
so-called multivoltage x-ray therapy, we succeeded at operation 
in getting out the remainder of the tumor (maybe). His supra- 
pubic wound never healed because of the marked infiltration of the 
abdominal wall and the bladder wall and, as has been mentioned, in- 
volvement of the ureters themselves, by the very extensive radia- 
tion. 

Therefore, I again say we are to be highly congratulated in these 
papers, not only for their intrinsic value, but because they prove 
definitely to the public that total cystectomy is not a terribly serious 
operation, that it carries a great chance of cure, and that temporiza- 
tion by radiation of one form or another is absolutely unjustifiable 
in many instances. 


Dr. Reep Nessit: I should like to ask a question of Doctor 
Graves regarding the method of disposal of the ureters and urine 
and the time of it. 


Dr. Davin M. Davis ( Philadelphia, Pa.) : Doctor Quinby stimu- 
lates me to get on my feet for just a moment, because I should like 
to put this point of view forward. It is my impression very firmly 
and very distinctly that the use of x-ray in the treatment of blad- 
der tumor, taken by and large over the years and over the patients, 
does a great deal more harm than good, and for quite a long time 
now I have never used it under any circumstances in bladder tu- 
mors. It would be interesting to get a few other views on that 
point. 

Dr. MontacuE Boyp (Atlanta, Ga.): I should like to ask Doc- 
tor Graves what effect pre-operative deep x-ray therapy has had 
on his operative mortality. 


Dr. FLETCHER H. Cotry (Boston, Mass.): I should like to say 
a word on irradiation of bladder tumors. In every communication 
on the external radiation of bladder tumors I have very care- 
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fully said that this method should not be used if surgery can be em- 
ployed. In our series at the Huntington Memorial Hospital and the 
Massachusetts General, external radiation has been used only in pa- 
tients who were not suited to surgery. I think one exception to that 
is perhaps total cystectomy, and some of these patients probably 
should have been operated on earlier and had their bladders com- 
pletely removed. 

On the other hand, by and large, this group of patients represents 
the discard of bladder tumors that have gone through a certain 
amount of surgery previously, whose tumors were almost all of 
a high grade of malignancy and involved the deeper layers of the 
bladder wall. It soon became evident in treating these patients 
with the high voltage x-rays that the type of patient that we should 
most like to benefit, we did the least for, and that is the patient 
with multiple tumors of low-grade malignancy. It was quite evi- 
dent that that type of patient was best treated not by external ra- 
diation but by more radical methods such as total cystectomy. 

We have softened up a good deal, I think, in our treatment of 
these patients with external radiation in this respect; that where 


in our preliminary work we gave enormous doses of external ra- 
diation, sometimes up to 22,000 or 23,000 r, at the present time 
we seldom give patients more than 6,000 or 8,000 r. Further- 
more, if the tumor has favorably regressed, we are very loath to 
continue further external radiation of these patients. I think it is 
becoming more and more evident, as we suspected at first, that 
this is not a curative agent, that it was more a method of palliation. 


Dr. Livermore: Mr. President, I want to hear from you. 


Dr. BENJAMIN S. BARRINGER (New York, N. Y.): Obviously, 
total cystectomy has its field. We ought, however, in most cases, 
to be able somehow or other to devise a method that is better than 
total cystectomy without submitting a patient to this severe and 
deforming operation. 

In Doctor Scholl’s paper, there was a suggestion of long-contin- 
ued infection as a contributory cause to carcinoma of the bladder, 
infection causing inflammation. A good many years ago I saw two 
cases similar to the one Doctor Scholl quoted. One was a gentle- 
man who, as far as I could determine, had infection from the 
time that he was a student at Harvard until the time that I saw 
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him at about the age of sixty. This infection was caused by an 
enormous diverticulum which was totally impossible of removal. 
It was one of the monumental diverticula that go up to the dia- 
phragm. He had at that time multiple small infiltrating carcinomas 
all over the bladder. We simply did a suprapubic drainage at one 
time in his late career, and he died. 

Another patient I saw very early in my career as a urologist 
had complete retention of urine. I didn’t know the cause of it 
and I didn’t know any cure for it. He had complete retention. I 
made a cystoscopic examination at that time and found that he 
had an inflamed but otherwise normal bladder. He was catheterized 
continuously for twenty years after this, I believe. I saw him at 
the end of that time and did a suprapubic drainage. At that time 
the patient had precisely the same situation as the first patient— 
multiple tumors, small, infiltrating plaques all over the bladder. I 
have never seen a similar situation. Obviously, the infection must 
have been a contributory cause in some way to the tumor. 


I would disagree gently with Doctor Graves’ very positive state- 
ment that carcinoma of the bladder contiguous to the prostate is 
not curable by radiation by x-ray irradiation or radium. I under- 
stood him to say that. One of the most interesting cases I ever 
had was with the late Dr. Ed Beer. The patient had a tumor as 
big as the end of my thumb directly in the bladder neck. It was 
hard, infiltrating, and was proved to be carcinoma at Mount Sinai. 
Part was in the prostate and part in the bladder neck. At that time 
we used glass seeds. Doctor Beer opened the bladder and I put ra- 
dium in the tumor, The patient had a tremendous irritability for 
one solid year in which he had to take morphine for his pain. He 
recovered entirely from that, was well cystoscopically for ten 
years Or more. 

There are quite a number of other cases of similar carcinoma 
contiguous and in the prostate which have been cured for five 
years by radium implantations. 


Dr. Ciype L. Deminc (New Haven, Conn.): I reported this 
case which seems to me to prove definitely that we in our practice 
may expect to see metastatic lesions in the lung from papillomatosis 
of the bladder. Second, it was interesting that during the eight 
years after the bladder was opened, or eight years after that 
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operation, the patient had only two tiny recurrences within the 
bladder. Thirdly, my presentation possibly supports Doctor Jewett’s 
and Doctor Graves’ papers. 


Dr. Hucu J. Jewett (Baltimore, Md:): Doctor Smith asked 
what to do with a Group C tumor involving the dome of the blad- 
der and causing wrinkling and puckering of the overlying peri- 
toneum. I believe our figures show that regardless of what you 
do surgically, the outlook is not going to be good; but if you elect 
a radical surgical procedure for such a case, I believe as much 
can be accomplished by a segmental resection as by total cystecto- 
my, provided two conditions exist: One is the location enabling 
you to get a margin of about 4 cm.; the second is the absence of 
carcinoma in situ or a separate and distinct carcinoma in another 
part of the bladder. The depth of penetration, as I see it, is the 
most important thing, and you cannot remove a bladder tumor 
at a greater depth by cystectomy than you can by a segmental re- 
section. The latter I prefer, except where the hazard of the seg- 
mental resection exceeds the hazard of total cystectomy by reason 
of the situation of the tumor. 


Dr. RoGcer C. Graves (Boston, Mass.): I have nothing to add, 
except to express my appreciation of the other papers in this group, 
and particularly that of Doctor Jewett. 

Doctor Higgins asked about operative mortality. I can’t answer 
that in figures, except to say that the figure is low. It will appear 
in the paper, which we have planned to write later on the whole 
subject of total cystectomy, including the methods of diversion 
of the urinary stream. In the first five years, we had some op- 
erative deaths, during the time when we were selecting cases less 
well, I hope, than we select them now. In the last five years, the 
operative mortality has been very low. The only recent operative 
death that I can recall is that of a man of sixty, whom we sub- 
jected to the cystectomy program with some misgivings because 
of his age, but he was an unusually vigorous patient, and he ap- 
peared to comply with all the requirements for safe surgery. He 
survived the entire program.and got along very beautifully with 
surprisingly few complications, until a few days after cystectomy. 
Then he: became comatose and developed a very bizarre and un- 
usual neurologic picture and died. A postmortem examination 
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was refused, and the closest that the neurosurgeon could come to 
a diagnosis was that there had been a thrombosis of the anterior 
spinal artery, a very rare condition, which he had seen just once 
before. 

I shall not answer Doctor Smith’s question concerning the man- 
agement of tumors of the dome of the bladder, because Doctor 
Jewett has answered that question very well, in my opinion, and 
I thoroughly agree with his point of view. Tumors of the dome 
of the bladder are bad tumors, and even very small ones in that 
region may be vicious and fatal. They should be removed by wide 
resection, together with the adjacent peritoneum. The bladder is 
entered through the prevesical space below ; the peritoneal reflection 
and bladder and peritoneum should be separated just as little as 
possible throughout the operation. 

Doctor Nesbit has asked about the method of disposal of the 
ureters, and the time. I assume he means by that what type of 
uretero-intestinal anastomosis we do; if so, we use essentially 
the original Coffey method without catheters. I have been tempted 
to try the very attractive and interesting method of Doctor Jewett, 
but as yet I have not done so. As regards time, we usually trans- 
plant the first ureter at one operation, and then later the other 
one, and then still later the cystectomy is done, all in stages; but 
with the advent of continuous spinal anesthesia, it is sometimes 
safe to anastomose the second ureter and perform the cystectomy 
at the same operation, if one chooses. Continuous spinal anesthesia 
is a wonderful help. : 

Dr. Boyd asked about the effect of high voltage irradiation on 
mortality. I don’t know that I feel that external irradiation has 
any direct effect upon mortality, but it has a very direct effect 
upon the surgery which may follow. That point has been discussed 
in the papers and by the discussors. 


I cannot quite agree with Doctor Barringer about the curability 


of tumors contiguous to the prostate, and I still believe that my 
statement has more of truth in it than he is willing to admit. 


Dr. BARRINGER: I am always a bitter-ender. 


Dr. Graves: Interstitial irradiation of tumors that are contig- 
uous to the prostate may result most uncomfortably for the pa- 
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tient, and I think Doctor Barringer’s illustrative case confirms 
that. 


Dr. BARRINGER: Those were glass seeds, remember, Roger. 


Dr. Graves: Nevertheless, in my experience, the patients with 
tumors contiguous to the prostate have done badly as a group 
when treated with methods short of surgical removal. 





RENAL COMPLICATIONS OF REITER’S DISEASE 


FLETCHER H. COLBY, M.D. 


From the Urological Department of the Massachusetts General Hospital, 
Boston, Massachusetts 


A triad of symptoms consisting of urethritis, conjunctivitis, 
and arthritis was described in 1916 by Reiter. Naturally enough 
this condition is readily mistaken for gonorrhea, although it is def- 
initely not due to the presence of the gonococcus. Reiter thought 
that a spirillum in the blood stream was the etiological agent, 
but others have been unable to find such an organism, and in spite 
of considerable research the cause remains unknown. Most of the 
cases described are in European literature, though Bauer and Engle- 
man reported six cases in 1942 from the Massachusetts General 
Hospital, and Bauer is completing a further study of this prob- 
lem at the present time. 

Since the initial symptoms of Reiter’s disease are frequently 
related to the urinary tract, the urologist is most apt to see these 


patients. The intention of this communication is to bring this 
characteristic triad of symptoms to more general attention and to 
describe certain manifestations which have not been featured in 
previous reports. Such changes consist of an involvement of the 
upper urinary tract, which at times may be serious. The manner 
of onset and course of this little-understood disease are described 
in the following three cases. 


CASE REPORTS 


The first case occurred in a single male student, aged twenty-one, 
on September 6, 1937. Three weeks previously he noticed a urethral 
discharge followed by burning when he voided and terminal hematuria. 
Urethral smears contained no organisms. The prostate was infected, 
and it was thought that he had a nonspecific prostatitis. No history of 
sexual exposure was given. Eighteen days after these symptoms a 
purulent conjunctivitis appeared, and urinary frequency became severe. 
He was sent to the hospital where early in the fourth week after the 
onset his left knee and left ankle and subsequently the right wrist, 
became swollen and painful. An abscess of the prostate developed 
a few days later and drained through the urethra. The patient was 
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quite sick, ran a low febrile temperature of 99 to 101 F., and had a very 
purulent urine. No organisms could be found in smears of the urethral 
discharge, prostatic secretion, urine or joint fluid, and all cultures 
were sterile. Smears and scrapings from the eyes likewise contained 
no organisms. A few staphylococci were cultured from the left eye, 
but nothing from the right. No gonococci were present on smear or 
culture, and complement fixation tests were negative. The white blood 


Fig. 1. Case 2. Right retrograde Fig. 2. Case 2. Intravenous pyelo- 
pyelogram. Well marked  hydrone- gram three months later. Dilatation of 
phrosis. The left kidney was normal left kidney pelvis and calyces. 
at this time. 


count varied from 11,000 to 20,000, differential counts showed some 
increase in polymorphs, and blood cultures were sterile. Hinton and 
Frei tests were negative. Urine that was negative on guinea pig in- 
oculation eliminated tuberculosis. The patient was put on sulfanilamide 
with questionable benefit. No studies were made of the kidneys. He 
slowly improved and left the hospital well after seven weeks of illness. 
Though several joints were seriously involved, x-ray showed no signif- 
icant changes at any time, and there was no disability. 


The second case was that of a married Jewish workman, aged 
twenty-six, who came to the emergency ward of the hospital on No- 
vember 6, 1939, with gross hematuria. Six months previously he had 
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noticed blood in the urine for two days with no other symptoms. 
Seven days before entering the hospital the bleeding recurred, urination 
became painful and frequent, and there was severe pain in both kid- 
ney regions. Considerable tenderness was present in the right costo- 
vertebral angle. The urine was full of pus and sterile on routine cul- 
ture. His temperature was 99 to 101 F., white blood cells 12,000 to 22,- 
000. By intravenous pyelogram the left kidney appeared normal, but 


Fig. 3. Case 2. Intravenous pyelogram one 
year after removal of nephrostomy tube. Prac- 
tically normal pelvis and calyces. 


there was considerable dilatation of the right kidney pelvis. At cysto- 
scopic examination the bladder was diffusely reddened, and a retrograde 
right pyelogram showed an irregularly dilated renal pelvis (Fig. 1). 
Urine from both kidneys contained pus cells but was sterile on culture. 
The nonprotein nitrogen was 27. Under the impression that this was an 
infected hydronephrosis, very likely renal tuberculosis, a thin hydro- 
nephrotic right kidney was removed. Pathological report: “There is. 
marked dilatation of the pelvis and calyces and consequent marked 
thinning of the parenchyma so that it forms a border measuring 
not over 1 cm. in thickness. The true cortex is distinguishable and 
measures not over 0.5 cm. in thickness. The mucosa of the pelvis and 
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calyces is moderately thickened, and there are numerous petechial 
hemorrhages scattered throughout. Except for diffuse injection of 
the mucosa the ureter is negative. Diagnosis: hydronephrosis. Chronic 
pyelonephritis, slight.” Urine from both kidneys subsequently was 
negative for tuberculosis on guinea pig inoculation. The day after 
operation a purulent conjunctivitis developed and ten days later a 
prostatic abscess. Nine days later the right ankle became swollen and 
painful. A very purulent urine was persistently sterile on routine 
culture, as were the routine cultures from the eyes and prostate. Twen- 
ty-five cubic centimeters of cloudy fluid removed from the knee con- 
tained no organisms by smear and was also sterile on culture. The 
gonococcus complement fixtation test, blood Hinton and Frei tests 
were negative. He was quite sick, and neither sulfathiazole nor sulfa- 
pyridine had any effect on the course of his illness. Urine was in- 
oculated into a monkey’s eye with no result. After three months the 
urinary symptoms became worse, with left kidney pain and tender- 
ness. An intravenous pyelogram now showed considerable dilatation 
of the left kidney pelvis, though the nonprotein nitrogen remained at 
27 (Fig. 2). It was not possible to pass a catheter to the left kidney, 
and since pain and tenderness were increasing, a left nephrostomy was 
done. After this he gradually improved. The eyes and joints sub- 
sided, and he was discharged about five months after admission. Five 
weeks later the nephrostomy tube was removed, and the wound quickly 
healed. An intravenous pyelogram one year after this showed a well 
functioning left kidney fairly normal in appearance (Fig. 3). Eight 
months after being apparently well, a mild conjunctivitis developed, 
but there were no joint symptoms. Six months later he was operated 
upon for acute appendicitis and recovered normally, but in another 
six months, four and a half years after the first acute episode, he had 
a recurrence of hematuria, urethritis, conjunctivitis, and arthritis. 
This attack was similar to the previous one, though milder, and he re- 
covered in six weeks. 


The third case was seen March 11, 1944. The patient was a twenty- 
six-year-old single physician who noticed a urethral discharge thirty- 
six hours after exposure. Finding what he thought were gonococci in 
urethral smears, he took sulfathiazole for five days and then sulfa- 
diazine with little effect. Three weeks later there was severe urethral 
burning, frequency, and terminal hematuria. Eight weeks after the 
onset the right ankle became swollen and extremely painful. When 
he presented himself at this time, the urine was thick and full of pus, 
a thin urethral discharge contained no organisms, the prostate was 
large and fluctuant, and the right ankle considerably swollen. We had 
sufficient faith in his own initial finding of the gonococcus to believe 
that he had a sulfonomide-resistant gonorrheal infection, so he was 
sent to the hospital and given 120,000 units of penicillin. The peni- 
cillin had no apparent effect on his disease. Reiter’s disease was sus- 
pected, and this diagnosis seemed established when it was learned 
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that he had had a purulent conjunctivitis seven weeks after the start 
of his illness. The typical triad of symptoms, therefore, was com- 
plete. Routine cultures of the urine and prostate (before penicillin) 
were sterile. He.was very sick, with a temperature of 99 to 101 F. and 
white blood cells of 9,200 to 14,000. The left knee, right sterno- 
clavicular joint, and right wrist became involved. Twenty cubic centi- 
meters of cloudy fluid removed from the knee joint was sterile on 


% 


Fig. 4. Case 3. Intravenous pyelo- Fig. 5. Case 3. Intravenous pyelo- 
gram during stage of active pyuria. gram two weeks later. Clear urine, less 
Dilated right renal pelvis and calyces. dilatation. 


culture. Routine cultures of the purulent urine and prostatic secretion 
were persistently sterile. Intravenous pyelograms made two weeks 
after entering the hospital showed moderate dilatation of both renal 
pelves and ureters (Fig. 4.) A severe gastro-intestinal upset with diar- 
rhea and vomiting necessitated parenteral fluids for several days. The 
stools were negative for guaiac and pathogenic organisms. After three 
weeks he felt better, the joints subsided, and the urine became clear. 
When discharged on April 9, 1944, another intravenous pyelogram 
showed some possible improvement in the renal condition, he felt well 
and had no joint disability (Fig. 5). 
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SUMMARY 


A review of these three cases gives the essential features of the 
syndrome known as Reiter’s disease. All three were in young males. 
The typical triad of urethritis, conjunctivitis, and arthritis was 
present. There is insufficient evidence that the disease is con- 
tracted by sexual exposure. Bacteriology has failed to identify 
the causative agent. The course of the disease is unaffected by 
any known therapy including penicillin. Instances of permanent 
joint disability are rare, although a few are reported. Recurrent 
eye, joint, and urinary symptoms may take place. Renal complica- 
tions may occur and be of considerable severity. 
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THE TREATMENT OF STRICTURE OF THE URETHRA 
WITH THE HIGH FREQUENCY CUTTING CURRENT 


GEORGE R. LIVERMORE, M.D. 
Memphis, Tennessee 


Some years ago I advocated a new treatment for stricture of 
the urethra in the application of the high frequency cutting current 
to the strictured area. At that time I devised a sound-shaped elec- 
trode, with a copper strip on its convex surface, through which 
the current was applied to the stricture. I stated that the method 
was no cure-all but that it did promote absorption of the scar 
tissue, made the stricture dilate more easily, and was not unduly 
painful. I also stated that strictures so treated showed less ten- 
dency to recontract than those in which only sounds and dilators 
were used. 

In the past few years, I have continued the use of this method 
with gratifying results. About two years ago I read an article 
by Dr. C. J. Uthoff on the use of the galvanic current in the 
treatment of stricture of the urethra and ureter. A specially con- 
structed instrument called the galva-dilator was used to deliver a 
galvanic current to the strictured area through an electrode, to 
the distal end of which bulbs of varying size could be attached. My 
results with this instrument were not as satisfactory as those 
obtained with the high frequency cutting current. As the bulbs are 
metal, they thus deliver the current to the entire stricture. I de- 
cided to use the electrode and bulbs of the galva-dilator to apply 
the high frequency cutting current to the stricture. My results have 
not been as satisfactory as those obtained’ with my sound electrode. 


METHOD OF PROCEDURE 


A local anesthetic is used. The one I have found most satis- 
factory is 1 per cent alypin. The urethra is filled with this solu- 
tion and a penile clamp applied for five minutes. 

The size and site of the stricture are determined by the passage 
of a bougie a boule. The sound electrode is then introduced until 
the copper strips on the convex surface are in contact. with the 
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stricture. The cutting current is turned on by pressure on the foot 
switch and the electrode passed rapidly back and forth and rotated 
in order to apply the current to several areas in the circumference 
of the stricture. The sound electrode is removed, and the next 
size ordinary sound is passed and left in for five minutes. The 
strength of the current is No. 4 on one dial and medium on the 
other of the first Wappler instrument for resection. 


Fig.. 1. 


After ten days, sounds are passed, never increasing the size after 
hemorrhage has occurred. The electrode may be used again in two 
weeks. 

As stated in my first report, no claim is made that this method 
is a cure for stricture. I only state that the high frequency cut- 
ting current applied in the manner above described will cause stric- 
tures of the urethra to dilate more easily, show less tendency to 
recontract, and cause less pain than by any other method I have 
ever used. 

The galva-dilator is equipped with a straight and a curved elec- 
trode and with a set of bulbs 12 to 30 F to apply the galvanic 
current to strictures of the urethra. It is also equipped with small 
bulbs and a long flexible electrode for application to strictures of 
the ureter. I have not had the temerity to apply either the galvanic 
or high frequency cutting current to strictures of the ureter. 





PENILE HORN 


JOHN A. TAYLOR, M.D. 
New York, New York 


Cutaneous horn, according to Ewing, is a peculiar form of cu- 
taneous wart marked by excessive and progressive keratosis. These 
horns may appear anywhere on the skin of the body and are in- 
frequently found on the penis. When found on the penis they 
are usually on the glans and may be single or multiple. 


LITERATURE 


Brinton of Philadelphia reported a case “On Horny Growth of 
the Penis with the Exhibition of a Remarkable Case,” in the 
first meeting of this society in 1887. This was a case of horn % 
inch in length. Previous to that, some foreign observers, mostly 
German, reported penile horns. Lebert reported six cases in Breslau 
in 1864. Pick reported ten cases in 1875. Wilson reported five 
cases in 1867. In a review of the literature accompanying a re- 


port of a case by O. Van der Velde in this country:in 1936, he 
found twenty-five cases reported by foreign observers but only one 
other case reported in this country, that by Jewett in the New 
York Medical Times of 1854. Goldstein reported the removal of 
two small horns 4 inch and \% inch in length in 1932. While 
the standard textbooks of urology all mention the possibility of 
horn formation on the penis, Young’s Practice of Urology is the 
only one in which a personal case is mentioned. 


ETIOLOGY 


In view of the fact that these horns grow on a wart or acan- 
thoma and are merely a progression of keratosis already present 
in these two conditions, then it would seem that they are the 
result of prolonged irritation usually from a long prepuce. Dean 
presented a case of epithelioma of the penis in a Jew before this 
society in 1936 because it was the only case he could find in the 
medical literature. He also mentioned the relative immunity of 
Mohammedans to penile cancer because they are circumcised before 
puberty. And although Sampoerno, in 1927, in reviewing seventy- 
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eight consecutive cases of carcinoma among male Mohammedans 
of East Java, circumcised at puberty, stated seven were cornifying 
epithelial cancers of the penis, nevertheless it is generally conceded 
that all male infants should be circumcised soon after birth in 
order to prevent carcinoma of the penis in later life. Why so few 
of these papillomata go on to horn formation is not known. Prac- 
tically all of the foreign cases were in Germans. This case was in 
a German, and it raises the question of a racial tendency to horn 
formation. 
PATHOLOGY 


Keratosis is a general term applied to pathologic epidermoid pro- 
liferations, and Ewing states that the importance of keratosis as 
precursors of cancer cannot be overestimated. Although these 
horns may remain benign for a long period of time, they are prone 
to develop carcinomatous changes as happened in this case here 
reported. When it is realized that the usual picture of epithelioma 
of the penis is one of acanthoma with abundant development of 
pearls and hornification, then it is readily understandable how a 
benign wart may become an epithelioma and how a horn may 
develop on either of these conditions. 


CASE REPORT 


F. P., a thirty-five-year-old German, was admitted to St. Luke’s Hos- 
pital in December, 1939. His father and mother had both died of 
cancer. There was no relevant past history. Venereal history was 
denied. The present illness began in Germany three years before when 
he noticed a small wart on the left aspect of his glans penis. The 
prepuce was adherent to the glans, so a circumcision was performed, 
and the wart excised. It recurred promptly and grew until it was 
again removed in March, 1939, in this country. On admission it had 
recurred, and the patient presented a warty growth 1 cm. in diameter 
on the most distal lateral aspect of the glans penis. General physical 
examination in an obese thirty-five-year-old male was essentially nega- 
tive. Laboratory data: Urea nitrogen 15.7 mg. per 100 c.c.; blood 
sugar 105; CO, vol. per cent 45.7; Klein (—), red blood cells 
5,000,000 ; hemoglobin 104 per cent; leukocytes 6,000; polymorphonu- 
clears 75; lymphocytes 23; monocytes 2. 

Under low spinal anesthesia, the warty growth was excised with the 
electrosurgical knife. Pathological report (Dr. Leila C. Knox) : “Mac- 
roscopically, the specimen consists of a wedge-shaped piece of tissue 
12 mm. long which has the appearance of a verruca. Microscopically 
(Fig. 1) sections through the tissue show the growth to be composed 
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of broad papillary masses of squamous epithelium with a few pearls 
but consisting largely of prickle cells. The basal layer is hypertrophic, 
and there are many mitotic figures. The tumor is growing in a papil- 
lary manner but with long extension of cells into a very vascular 
stroma. The type of cells and the manner of growth are more ex- 


Fig. 1. (Left) Low power of papillary carcinoma of glans penis, magnifica- 
tion 21 diameters, showing general topography of this recurrent growth, which 
obviously isa papilloma i in gross structure. There is no evident spreading down 
into subcutaneous tissues of epithelial layer as individual cells. 

(Right) However, more highly magnified print shows one of small projec- 
tions magnified 1,400 diameters. This shows two mitotic figures in a single 
field of oil immersion lens, and there are many such mitotic figures in contact 
zone between epithelium of growth and subepithelial connective tissues. This 
microphotograph shows a condition which is quite regularly present in malignant 
papillomata of glans; that is, maceration of tissues with exudate separating 
epithelial and connective tissues areas and numerous leukocytes of all types 
and actively growing epithelium. Such a zone in Figure 2 is very suggestive 
of a beginning epithelioma, though in this particular phase it is unlikely that 
any metastatic distribution has occurred throughout lymphatics draining this area. 


tensive than occurs in a papilloma, and the growth should be con- 
sidered an epithelioma, but being highly differentiated and not show- 
ing deep infiltration with single cells, it is a Group I.” 

The patient was readmitted to the hospital in October, 1940, eleven 
months later, with a recurrence of verrucous growths extending to 
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the coronal sulcus. Under low spinal anesthesia the growths were 
widely excised using the electrosurgical knife. This time examina- 
tion of the specimen, macroscopically, showed a tumor of the penis in 
several portions, the largest 1.5 by 0.8 cm. in size. The tissue was firm 
and white in character. Microscopically the sections showed papillary 
outgrowth of derma with acanthosis and marked hyperkeratosis. 
Lymphoid and polynuclear cell infiltration of stroma was noted. 


The patient was readmitted to the hospital in July, 1943, saying 
that several weeks after discharge, a small wart appeared, and that 
one month later a horn began to grow out from this wart. It had 
grown steadily and at present was slightly over three inches in length. 
The rest of the glans penis was free of growth and showed the scars 
of former operations. There was no adenopathy. The general physical 
condition of the patient was excellent with no ‘abnormal findings. Serol- 
ogy was again negative. Under low spinal anesthesia the horn was 
removed with the electrosurgical knife, cutting a deep wedge into 
the glans. 


PATHOLOGICAL REPORT 


The specimen consisted of a firm hornlike growth from the penis 
9 cm. long by 3 by 2 cm. at the base and 1 cm. thick at the rounded 
tip. (Fig. 2). The surface was rough and showed longitudinal stria- 
tions, like a wart. On section, the base showed papillary outgrowths 
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from the underlying derma. The line of the base was even, and there 
did not appear to be any outgrowth. There was an additional portion 
from the base of the growth. On section, it showed on one surface 
epithelium 4 to 7 mm. thick with vertical striation and beneath this 
a fibrous base. Microscopic sections through the base of the growth 
showed it to be composed of very long strands of hypertrophic squa- 
mous epithelium with many anaplastic changes and pearl formation 
in the deepest portion. In many fields the epithelium appeared more 
hypertrophic than neoplastic, but the type of infiltration and irregular 
pearl formation indicated that the tumor was undoubtedly malignant 
already. There was marked infection at the base of the growth. 

The patient was seen on May 24, 1944, for follow-up. He had had 
no recurrence of the growth in-a well-scarred glans which he reported 
functioned normally. 


COMMENT 


This case is interesting in showing (1) the rapid growth of a horn 
to three inches in length in a period of approximately six months; (2) 
the close relationship of venereal wart to cancer of the penis; al- 
though clinically these lesions appeared as warts, nevertheless the micro- 
scopic analysis showed them to be low grade carcinoma; (3) the ap- 
pearance of cancer of the penis in a circumcised patient; (4) another 
case of horn in a German. 

The writer is indebted to Dr. Francis C. Wood for the excellent 
microphotographs with legends. 
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DISCUSSION 


Dr. CLARENCE R. O’Crow.ey (Newark, N. J.): Doctor Taylor 
spoke about the literature. In 1912, the volumes of Guiteras’ book 
came out. On page 528 of Volume 2 is one of the largest horns 
of the penis on record, and Brinton’s case is there, and the other 
case is mine. The picture is in that book. So there is one little 
piece of the literature he has overlooked. 

I haven’t a slide of it. That was in 1912, so it is well over thirty 
years. I am going to send this picture around; and here is the 
horn. It has been in the bottle for over thirty years. When I 
saw this on the program, I just happened to pick it out. Then I 
looked through some old photographs, and I happened to have that 
picture, which was taken over thirty years ago. 


Question: Was that patient a German? 


Dr. O’Crow.Ley: No, a farmer in Upper New Jersey. 


Over thirty years ago, I had a patient with a horny growth of 
the penis and it was the only one I have ever seen in my whole 
practice. The history was as follows: 

F. T., aged fifty-three, a farmer, stated that nine years ago the 
growth started like a fish scale in the coronal sulcus and gradually 
increased in size. It never bled, although the patient used to trim 
it with a knife after softening it in water. The horn was 13% inch 
long, 4 inch in diameter at its base, diminishing in size toward 
its apex. It was freely movable and not attached to the deeper 
tissues. It was removed very easily by blunt dissection and the 
base cauterized with the actual cautery, which resulted in a simple 
sloughing ulcer. This healed up very readily by using a dry dress- 
ing of dusting powder. 


Dr. Cuarvtes B. Huaeins (Chicago, Ill.): The presence of 
cutaneous horns is of great interest in the western or the cottontail 
rabbit. These horns appear with great frequency in the wild con- 
dition, and they have been studied very intensively lately by Dr. 
Peyton Rous. It seems that they are due to a virus. The similarity 
of histologic appearance of this penile horn with the cutaneous 
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horns which appear in the western rabbit would suggest that this 
also is due to a virus. 








SECOND DAY, JUNE 9, 1944 


RENAL CALCULUS WITH PARATHYROID ADENOMA 


GORDON S. FOULDS, M.D. 


Toronto, Ontario, Canada 


Hyperparathyroidism was established as an entity in 1925, by 
Mandl in Europe and Dubois in the United States, in cases of 
generalized osteitis fibrosa cystica. In the period following these 
discoveries, some observers attributed the excessive parathyroid 
activity to the bone disease, rather than considering the bone disease 
to be due to an excess of parathyroid hormone. However, it was 
soon generally assumed that hyperparathyroidism was always dis- 
closed by the associated osteitis fibrosa cystica. 


This conception of hyperparathyroidism was accepted until a 
decade ago when Albright and his co-workers pointed out the re- 
lationship between excessive parathyroid activity and renal stone 
formation. Almost all our knowledge of this relationship is ob- 
tained from the reports of Albright, Cope, Barney, and others from 
the Massachusetts General Hospital. Cope (1942) reported sixty- 
seven proven cases of hyperparathyroidism. Renal stone was pres- 
ent in forty-seven of them. Chute found stones in 84 per cent of 
the patients with hyperparathyroidism and hyperparathyroidism in 
3 per cent of patients with renal calculus. Griffin, Osterberg, and 
Braasch, in a study of 1206 patients with kidney stones, 229 of 
whom were investigated with special reference to the calcium and 
phosphorous metabolism, found only two in whom hyperpara- 
thyroidism could be diagnosed. Other reports of cases of renal 
calculus associated with hyperparathyroidism are few in number. 


My purpose in reporting a case, in which the correct diagnosis 
was delayed for eight years, is to draw attention to the fact that 
we might have made the diagnosis earlier had we appreciated the 
full significance of our findings in 1935. Instead, we waited for a 
typical picture of hypercalcemia, lowered serum phosphorous, fibro- 
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cystic diseases of bone, and renal calculi. Possibly others are over- 
looking hyperparathyroidism as a cause of nephrolithiasis. 


CASE REPORT 


Mrs. L. was seen first on October 21, 1928, at the age of twenty- 
two years, suffering from stone in the right ureter. This stone was 
passed after manipulation with ureteral catheters. Three years later 
she was again admitted to St. Michael’s Hospital with multiple small 
stones in each kidney, and a stone 1.5 cm. in its long axis in the lower 
end of the right ureter. There were also two other smaller stones im- 
mediately above it. These stones were removed by uretero-lithotomy 
on December 9, 1931. 

During February, 1932, she passed a stone from the left ureter, 
after manipulation with catheters. By April 23, 1932, another small 
stone moved down to the right ureter and was passed. A further stone 
was removed surgically from the mid-ureter on the left side in June, 
1932. By July, 1933, all calculi had been passed, with the exception 
of two small stones in the lower calyx of the left kidney. The right 
kidney did not remain clear long. In December of the same year, 
several small stones were again found in its lower calyces. In July of 
1935, another stone was passed from the left ureter after manipula- 
tion. At this time blood calcium and phosphate estimations were under- 
taken, with results as in Table I. 

On January 21, 1936, two calculi were removed by uretero-lithotomy 
from the left ureter, the larger being 1 by 0.5 cm. in size. These 
nroved to be composed of pure calcium oxalate. Films made of long 

mes showed no evidence of calcium withdrawal. Though parathyroid 
adenoma was suspected, the normal blood phosphate levels, the oxalate 
composition of the stone, and the lack of calcium withdrawal from 
the bones led to our disregarding the elevated blood calcium level and 
temporarily abandoning the suspicion of hyperparathyroidism. During 
the autumn of 1936, no calculi were to be seen in the urinary tract, 
and no further stones were demonstrable until August 23, 1940, 
when a small shadow 5 by 6 mm. was found in the right lower major 
calyx. It gave no symptoms, and the patient was not seen again for 
three years. 

TABLE I 


BLOOD CALCIUM BLOOD PHOSPHATES 





mg. % 
3. 


3. 
3. 








Cystoscopy on October 12, 1943, showed this stone still present 
and a similar one on the left side. Though pyuria had been present 
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on both sides at almost all examinations in the past, no pus cells 
were found on this occasion, and the cultures of ureteral speci- 
mens of urine remained sterile. Pyelograms showed slight club- 
bing of the calyces and slight dilatation of the pelvis of the right 
kidney, but no appreciable deviation from normal was noted on 
the left side. ; 

On December 27, 1943, she was again admitted to hospital with 
a chief complaint of pain in the region of the right hip and thigh. 
Though it had not been mentioned in October, it had been present 
at intervals for one year and had been associated with weakness 
of the legs and swelling of the ankles during this period. The 
weakness was so pronounced that she had to assist herself in climb- 
ing stairs by clinging to the banister. The fatigue and listlessness 
had been increasing during the preceding seven months. During 
the four weeks before admission, she had become dizzy and fallen 
on two or three occasions. 

Physical examination revealed no significant abnormality. Move- 
ment of the right hip joint was free and painless. The systolic 
blood pressure was 100 and the diastolic 60 mm. Hg on admission. 
The pulse rate was 82 per minute and the temperature 98.4 F. 
Examination of the urine showed an alkaline reaction, 1018 
specific gravity, a trace of albumin, and no sugar. On microscopic 
examination only an occasional leukocyte was found. On two 
occasions, the urine failed to show Bence-Jones proteins. The 
blood urea nitrogen was 13.6 mg. per cent. The total serum pro- 
teins estimate was 8020 mg. per cent, while the serum albumin 
was 5648 mg. per cent and the globulin 2372 mg. per cent. The 
blood Wassermann reaction was negative. 

Results of chemical studies of the blood calcium and phosphorus 
are given in Table II. 


TABLE II 


BLOOD CALCIUM BLOOD PHOSPHORUS |ALKALINE PHOSPHATASE 
units ~ 


13.0 


mg. 
15.4 


14.9 
11.4 





On roentgen examination changes suggestive of osteitis fibrosa 
cystica were found in the upper portion of the left humerus, several 
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ribs on both sides, and along the crest of the left ilium. On re- 
viewing the previous films these later changes were present in 
October, 1943, but not to be found in the previous films made in 
1940. No changes were to be found in the skull or femurs. 

On January 8, 1944, a biopsy from the outer edge of the crest 
of the left ilium confirmed the diagnosis of fibrocystic disease. A 
diagnosis having been made of hyperparathyroidism, associated 
with both renal calculus and fibrocystic bone disease, Dr. George 
E. Wilson explored her neck on January 24, 1944. Without un- 
due difficulty, a bluish grey tumor 1.5 cm. in diameter was located 
behind the lower pole of the left lobe of the thyroid. It was re- 
moved. The pathologist reported that this tumor was a para- 
thyroid adenoma of the “chief cell type.” 

The immediate convalescence was stormy. The day after 
the operation signs of pneumonia were noted in the base of each 
lung, giving rise to grave concern. On the third postoperative day 
tetany developed, and the blood calcium was found to be 9.5 mg. 
and the phosphates 1.8 mg. per cent. She was given calcium gluco- 
nate solution intravenously with relief.’ Tetany recurred at inter- 
vals for ten days. It was treated with parathyroid hormones and 
calcium gluconate. The postoperative blood calcium and phosphorus 
readings are given in Table III. 


TABLE III 


DATE, 1944 , BLOOD CALCIUM BLOOD PHOSPHORUS 


3 
S 
ing 


mg. % 
1.8 


SO Mr CNIN90 N10" 
Ww OOS AMA AY 


— 
May 


_ 





She was discharged from the hospital on March 8, 1944, and 
since has been almost free from pain and has continuously gained 
in strength and general well being. She has been drinking three 
pints of milk each day and has been given moderate doses of a vita- 
min D preparation. No change has taken place in the renal 
calculi and little, if any, in the osteitis fibrosa cystica. 
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CONCLUSION 


This patient had formed stones in both kidneys over a period of 
several years when studies were first made of the calcium and 
phosphorus concentration in the blood. Though the blood calcium 
readings were significantly raised, the normal phosphorus reading, 
together with oxalate type of stone and lack of bone changes, lead 
us to abandon the diagnosis of hyperparathyroidism. 

Eight years later when unmistakable findings were present, such 
as bilateral renal calculi, bone pain, fatigue, weakness, roentgen ray 
evidence of osteitis fibrosa cystica, elevated blood calcium levels, 
and decreased blood phosphorus levels, the correct diagnosis was 
made and proved by operation and pathological examination of 
the adenoma, which had been removed. We shall be more alert 
in the future and shall endeavor to be more thorough in our study 
of patients in whom kidney stones are prone to recur. 
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DISAPPEARANCE OF RENAL CALCULI FOLLOWING 
THE EMPLOYMENT OF SOLUTION G 


REPORT OF A CASE 


HOMER G. HAMER, M.D., and HENRY O. MERTZ, M.D. 


Indianapolis, Indiana 


Various solutions have been applied directly to the surface of 
urinary calculi in an attempt to dissolve them. The results as a 
rule have been disappointing. The recent announcement of Solu- 
tions G and M have stimulated a renewed interest in this method 
of management in alkaline stones. We report an instance of mul- 
tiple calculi left behind after a pyelolithotomy which were success- 
fully removed through the use of Solution G. Three years pre- 
viously stones had been removed surgically from the same kidney. 

An incomplete review of the reports of the use of Solution G 
in renal calculi discloses that, while superior to solutions previously 
employed, not infrequently there is incomplete dissolution of the 
stone, and the final x-ray shows some calcareous material remain- 
ing after its use. Irritation from the solution used or intolerance 
to the ureteral catheter drainage may be responsible for such a fail- 
ure in the occasional patient. However, most often this lack of 
complete success seems to be dependent upon one or more of the 
following factors: (1) failure of the solution to completely bathe 
the calculous mass; (2) variations in the chemical composition of 
different portions of the stone; (3) changes in the character of 
the surface of the stone occurring during treatment; (4) insuf- 
ficient treatment. It is essential that the solution comes in contact 
with all calculous material present. Instances of the disappearance 
of some calculi with the persistence of others in the same kidney 
have been reported. The latter were so situated that they were 
not bathed by the solution. The pneumo-pyelogram may have a 
special advantage over the retrograde skiodan pyelogram in de- 
tecting the stone which cannot be reached by the injected solu- 
tion. Visualization of a stone so situated may show it free and 
distinct from the air pyelogram, when it would be lost in the 
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solution pyelogram. In the preliminary studies, when uncertain 
that all calculous material can be reached by the solution, or when 
shadows persist in the calyces after treatment, the pneumo-pyelo- 
gram can be used with advantage.” 

Satisfactory injection requires full distention of the pelvis and 
calyces by the solution. Failure or success when this treatment is 
indicated wil! not depend upon the method of making the injec- 
tion, nor whether by nephrostomy tube or ureteral catheter, but 
_ upon complete filling of the calyces and pelvis at each treatment. 

Solutions G and M affect only stones composed of calcium 
phosphate or carbonate or magnesjum ammonium phosphate. They 
have no appreciable effect upon uric acid or calcium oxalate stones. 
The surface of a renal stone may be of the former composition, 
while its central portion may be made of a crystal which will be 
unaffected by the acid solutions. In such instances the beneficial 
effect of this method of treatment will be limited to the solution 
of the secondary surface phosphatic deposit. Suby’s Case 4 il- 
lustrates this condition as a cause for possible failure in this plan 
of treatment of renal calculi. 

When a urea-splitting germ is present in the urine from a kidney 
harboring calculi, these are very likely to be composed in part of 
carbonates and phosphates. Also, close study of the roentgeno- 
grams may aid in identifying the type of stone present. An alka- 
line stone may be expected when the x-ray shows a staghorn shadow 
if cystinuria is not present. Phosphatic stones tend to cast a shadow 
showing their lamellar structure. A shadow suggesting a “snow- 
flake with spicules, radiating from the central focus, is pathogno- 
monic of calcium oxalate’’ stone.’ 


Nevertheless, it is probable that increased experience will show 
that an alkaline stone with a nucelus composed of a crystal insolu- 
ble in acid solutions, the two types of stones remaining unrec- 
ognized in the preliminary studies, will be one of the chief causes 
for disappointment in this plan of management in cases of renal 
calculi. 


By experimentation Keyser? observed that the rapid loss in 
size and weight of an alkaline stone when treated by an acid solu- 
tion was followed after a few hours of treatment by a slowing 
down or cessation of its further dissolution. He found that this 
change in the solubility of the stone occurring during treatment 
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was caused by a gelatinous mucoid coating of the stone. This re- 
sisted the solvent action of the acid solution and prevented it from 
coming in contact with the remaining stone. He further observed 
that this organic envelope could be removed best by substituting 
for a few hours a 0.5 per cent solution of urease for the acid solu- 
tion. Resumption of the use of Solution G following the use of 
urease demonstrated that the acid solution exerted its former 
solvent action. We know of no clinical observation of this phenom- 
enon. However, Keyser has used the urease solution in treating 
calculi by this method. The intermittent plan of treatment as now 
followed may prevent the development of this surface change of 
the stone in most instances, yet failure of complete disappearance 
of a stone may be caused by such a coating of its surface. 

Insufficient treatment may be due to inability of the patient 
to tolerate the solutions. Solution M is not so acid nor so irritating 
as is Solution G, nor does it have so great a solvent action. 

The amount of the solution used varies from 1500 to 3000 c.c. 
each twenty-four hours. The duration of the treatment has been 
from ten days to three or four months. Greater attention to the 
details of the injection, especially as to amount of calculous material 
present, will influence the duration of the treatment. The size of 
the pelvis will govern the amount of the fluid injected at each 
treatment. There has been marked variation in the intervals be- 
tween treatments in reported cases. An apparatus such as Kinsell’s 
governs the frequency of the change of the pelvic fluid by the 
rapidity of the inflow of the solution. When the hand syringe 
method of injection is used, available nursing care will frequently 
govern the interval of the injection which should not be longer 
than one to two hours. The pelvis and the calyces should be filled 
with the solution four to six times at each treatment. Successful 
treatment with the hand syringe will require more time than will 
treatment with an apparatus such as Kinsell has designed, as the 
more constantly the stone is bathed by the solution the shorter 
will be the required duration of the treatment. 


CASE REPORT 


Mrs. L. M., M.E.H. 5732, aged twenty-seven, entered the hospital 
because of intermittent attacks of pain arising in the left loin, and 


+The formula for Solution G is: Citric acid, monohydrated, 32.25 Gm.; Magnesium oxide 
(anhydrous), 3.84 Gm.; Sod. carbonate, 4.37 Gm.; Water q.s. ad. 1000 cc. The formula 
for Solution M is: Citric acid, monohydrated, 32.35 Gm.; Magnesium oxide (anhydrous), 
3.84 Gm.; Sod. carbonate, 8.84 Gm.; Water q.s. ad. 1000 c.c. 





HAMER AND MERTZ 


Fig. 1. (1) Early hydronephrosis of the right kidney. (2) Stone in the left 
kidney. A complete obstruction at the left ureteropelvic juncture contraindicated 
any attempt to dissolve the stone by injecion of Solution “G” through the ureteral 
catheter. (3) The first postoperative x-ray showing shadows in the upper, middle, 
and lower portions of the left kidney (May 7, 1943). (4) The third postoperative 
x-ray showed the shadows in the upper pole were more distinct, and the central 
shadow was smaller (June 1, 1943). (5) On the seventh postoperative x-ray but 
two small calculi remained (July 9, 1943. (6) X-ray of the kidney showing it 
to be free from stone (July 14, 1943). 
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referred along the course of the left ureter. Recently discomfort in 
the left loin was constant, and the attacks of acute pain were occurring 
more frequently and with greater severity. A stone had been removed 
from the left kidney by pyelotomy done elsewhere in 1940. Three weeks 
after this first operation an x-ray of the left kidney region showed 
stone shadows still present. Upon admission to the hospital April 1, 
1943, the x-ray showed a stone shadow of varying density about 2.5 
by 2.5 cm. in size in the left kidney pelvis. 


There was no family history of calculus, tuberculosis, diabetes, 
Bright’s disease, or cancer. 


The patient had the usual diseases of childhood without complica- 
tions. She had one child and was three months pregnant when first 
operated upon for renal stone. Three weeks after the operation 
a therapeutic abortion was performed. 


Examination disclosed a woman, fairly well nourished, suffering 
with severe left loin pain, which was referred along the course of the 
left ureter. There was fullness in the left loin, the lower pole of the 
left kidney was palpable, and there was tenderness throughout the left 
side of the abdomen. The scar of the former operation was well 


_ healed, and no herna was present. She was running a low-grade septic 


temperature. The blood pressure was 115/80. The urine output was 
50 per cent of the fluid intake, and the urine, which was slightly acid, 
was loaded with pus cells and bacteria. No urine culture was made. 
The blood count on admission showed 11.5 Gm. hemoglobin; red 
blood cells 3,690,000; white blood cells 6,000; polynuclears 78 per 
cent. The nonprotein nitrogen was 26 mg. per 100 c.c. of blood. 
Phthalein output was 44 per cent the first hour and 10 per cent the 
second hour. 


Cystoscopy performed April 23, 1943, disclosed an obstruction at 
the left ureteropelvic juncture, which could not be passed. A few 
drops of urine were obtained, and the specimen proved to be loaded 
with pus cells. There was no obstruction on the right side, and 12 
c.c. residual urine was aspirated. The right kidney urine was free 
from infection. The right pyelogram showed an early hydronephrosis 
(Fig. 1, 1). Two attempts to inject the left pelvis for pyelography 
failed, as no fluid passed the obstructing stone (Fig. 1, 2). 


Operation for removal of the stone or nephrectomy was decided upon. 
On April 18, 1943, the kidney was exposed through a loin incision. 
The kidney was found -to be very firmly adherent, a result of the 
previous operation. The pelvis was dilated, but the kidney was not 
sufficiently damaged to demand its removal, and with some hydro- 
nephrosis present on the right side, conserving the kidney seemed pru- 
dent. Several calculi of varying sizes were removed through a pye- 
lotomy incision, and nephrostomy drainage was instituted. After the 
removal of the main mass of calculous material, while the patient was 
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still on the operating table, several small pieces of stone were washed 
from the kidney pelvis by irrigation through the nephrostomy tube. The 
pyelotomy incision was closed with interrupted No. 00 catgut sutures. 


The immediate convalescence was accompanied by temperature of 
103 F., which gradually subsided, becoming normal six days after 
the operation. The urinary output was abundant, and the patient was 
comfortable. The kidney was irrigated through the nephrostomy tube 
with boric acid solution every three hours. On the tenth day post- 
operative (May 8) the catheter came out and could not be replaced. 
On May 7 the first postoperative film was taken, which showed clusters 
of calcification in the upper, middle, and lower calyx of the left kidney. 
On May 13, 1943, (the fifteenth day postoperative) a ureteral catheter 
was anchored in the left ureter. At this time the urine from the left 
kidney was neutral to alkaline in reaction and contained very many 
pus cells. Irrigation of the pelvis with Solution G was started, using 
from 10 c.c. to 30 c.c. of the solution at each irrigation every three 
hours. Sulfonamide medication in moderate dosage was being given 
intermittently while the patient was in the hospital. The ureteral 
catheters were changed each ten days to two weeks. There was no 
suggestion of renal irritation as evidenced by bleeding or local loin 
pain during the use of Solution G. Continuous bladder drainage was 
maintained by indwelling urethral catheter throughout the treatment. 


On June 1, 1943, a second postoperative film showed no appreciable 
change in the size of the stones. At this time the amount of fluid in- 
jected» was increased sufficiently to cause the patient slight discomfort 
‘in the loin. A third postoperative film taken June 7, 1943, indicated 
the “calculi in the upper pole were apparently broken up into several 
distinct shadows and the larger calculus in midpelvic location in 
consideration smaller.” Ten days later the cluster of stones in the 
upper pole had broken up and rested in the lower pelvis and were 
fewer in number. The larger calculus previously in the upper calyx 
had disappeared. On June 30 but three small calculi were present. 
On July 9 there were but two stones remaining, and on July 14 no 
stones were visualized, and a last film taken on May 4, 1944, showed 
no calculous material present. 


During the treatment the patient passed per ureter small individual 
calculi along with some gravel. Analysis of the stones removed by 
pyelolithotomy showed them to be composed of magnesium-ammonium- 
phosphate, as was the sand and gravel. The last three calculi passed 
per ureter were composed of magnesium oxalate. 


Urine analysis on May 4, 1944, showed the urine strongly acid. 
The phthalein output was 79 per cent, which was 25 per cent higher 
than before operation, and the catheterized bladder specimen was per- 
fectly clear to the eye. While the sulfonamides were given during 
active treatment, the patient had taken none since September, 1943. 





DISAPPEARANCE OF RENAL CALCULI 


SUMMARY 


The case of a female patient with alkaline renal calculi is re- 
ported. These had been present since a pyelolithotomy performed 
three years previous to our seeing her. The principal stone mass 
was removed at a second pyelolithotomy, and several clusters of 
calculi left behind were dissolved by the persistent use of Solution 
G. Ten months after dismissal from the hospital the kidney 
function was improved, and the x-ray remained negative for any 
stone shadow. 
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NEPHROLITHOTOMY FOR RECURRENT BRANCHING 
CALCULI 


HENRY BUGBEE, M.D. 
New York, New York 


One may hesitate to carry out a nephrolithotomy for a recurrent 
branching calculus for the following reasons: (1) the possibility 
of destroying tissue in an already deficient kidney; (2) an exten- 
sive incision through the renal parenchynia or the freeing of a 
large calculus may result in troublesome postoperative hemorrhage ; 
and (3) the difficulty in freeing a kidney bound down by dense 
adhesions, the result of the primary operation may result in further 
damage to the kidney or to adjacent structures. Should the oppo- 
site kidney present pathological change, or if one kidney has been 
removed, these considerations are doubly important. 


The ease with which a large recurrent branching calculus was 
removed without complications in two recent operations leads me 
to describe briefly the technique employed as one that might 
be useful in certain selected cases. 

Briefly, the technique was as follows: An incision was made 
posterior to and below the scar of the primary operation (Fig. 
1). Because of the absence of scar tissue in the line of this inci-: 
sion, and as it was well posterior to the reflection of the peritoneum, 
the incision could be readily carried through the various layers 
of the abdominal muscles and the lumbodorsalis fascia down to 
the perirenal fascia (Gerota’s capsule). The upper flap was freed 
to the level of the last rib, the scar tissue of the former operation 
being elevated with this flap. In the two cases cited, the kidney 
was placed high up under the last rib, as such kidneys usually are 
when firmly adherent, and especially when they have previously 
had drainage by a nephrostomy. The twelfth rib was resected, and 
the branching calculus in the pelvis and lower calyx could then be 
easily palpated through the perirenal fascia (Fig. 2) and thinned 
out kidney parenchyma, without separating the renal fascia from 
the adherent kidney. One incision was made extending through the 
perirenal fascia and the kidney parenchyma on a line approximately 
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just posterior to the convex border of the kidney and deepened 
until the calculus was freely exposed lying in the pelvis and lower 
calyx (Fig. 3). The calculus in each instance was readily re- 
moved (Fig. 4), and the kidney drained by a tube placed in the 
lower calyx. The kidney incision was then closed with mattress 
sutures, which were passed through the perirenal fascia and thinned 
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out kidney parenchyma on each side of the incision (Fig. 5). The 
fascia prevented these sutures from tearing through the parenchyma 
and offered excellent resistance when traction was applied in tying 
the sutures, thus completely controlling the bleeding (Fig. 6). 
The fibrous tissue in the abdominal wall and the scar of the first 
operation were then excised, and the abdominal wound closed in 
layers about the drainage tube. In both of these cases there was 
no postoperative bleeding, the drainage tube was removed in from 





NEPHROLITHOTOMY 


Flap dissected = “ j 


upward 


ie 


N » - cd 7 
cae 





BUGBEE 


Incision carried thru 





NEPHROLITHOTOMY 





ILENRY BUGBEF 





NEPHROLITHOTOMY 


pn. in renal fascia 
Kidney closed 





HENRY BUGBEE 





NEPHROLITHOTOMY 131 


seven to ten days, and the wound was completely closed in two 
weeks. 


Utilizing the renal fascia in the placing of the sutures led me 
to employ this method of closure of the kidney incision in a more 
recent case in which the operation was a primary one, a large 
branching calculus being removed. In this instance, the perirenal 
fascia was incised, the kidney freed of its fatty capsule, the 
renal pedicle compressed while the incision was made through the 
parenchyma, and pressure maintained until the sutures were placed. 
Here again there was no postoperative bleeding, and a rapid healing 
of the wound took place. 


CASE REPORTS 


The two cases of secondary calculi were as follows: 


Case 1.—R. P., aged forty-seven, a Venezuelan, was seen March 1, 
1944. In 1929 I had removed a calculus from the pelvis and lower 
calyx of the right kidney, and the kidney was drained. After this 
operation, the patient returned to South America and was well until: 
four years ago when he noticed a blood tinge to the urine. An x-ray 


at that time revealed a small calculus in the lower calyx. From then 
until one year ago he felt well, but during the past year he had suffered 
from general malaise, but no pain. He had occasionally noticed blood 
in the urine. 


On admission, the general physical examination was negative aside 
from the scar of the former operation. The blood pressure was 130/70. 
There was no tenderness in either lumbar region, and neither kidney 
was palpable. An electrocardiogram was negative. Blood examinations 
were as follows: Hemoglobin 13.9 mil., 96 per cent; red blood cells 
4,500,000, leukocytes 15,800, with 57 per cent polys; urea nitrogen 
12.3 mil., blood sugar 221, which was reduced to 111 after he was 
placed on a diet. Urinalysis: Specific gravity 1020, trace of sugar, 
urea 1.6 per cent, slight trace of albumin, isolated pus and red blood 
cells, uric acid crystals, occasional casts. The urine from the sepa- 
rate kidneys showed a slight diminution in function of the right kid- 
ney with the presence of blood cells and casts. There were uric acid 
crystals in the urine from the left kidney. Retrograde and excretory 
urograms (Figs. 7 and 8) showed a recurrent branching calculus filling 
the pelvis and lower calyx of the right kidney and a normal left 
kidney. 

The patient was operated upon March 6, 1944, by the technique which 
has been described, a large calculus composed of calcium oxalate and 
calcium carbonate being removed from the right kidney. There were 
no postoperative complications. The nephrostomy tube was removed 
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on the tenth day, after which there was no subsequent drainage 
from the kidney, and the patient was discharged March 24, eighteen 
days after operation. 


Case 2.—J. L., a man, forty-three years of age, entered the hospital 
January 7, 1944. He gave a history of an appendectomy sixteen years 
previously; there had been no other illness aside from his urinary 
history which dated back fourteen years, at which time he began to 


Fig. 9 


have pain in the lumbar region on each side, and pyuria developed. 
X-rays at that time revealed calculi in both kidneys, which were 
removed in another hospital where he was confined for nine months. 
After these operations he was comfortable for four years, but 
for the past ten years pain in both lumbar regions had been constant, 
and for one year there had been a draining sinus in the scar in the left 
flank. 

On admission, he complained of pain in the left groin and both 
flanks. He showed the scars of his various operations, and there was 
a purulent discharge from a sinus in the scar in the left lumbar region. 
His urine was loaded with pus. The blood showed hemoglobin 52 per 
cent, red blood cells 3,300,000. The blood chemistry was within nor- 
mal limits. X-rays revealed a large left kidney filled with calculi and a 





NEPHROLITHOTOMY 133 


large branching calculus in the pelvis and lower calyx of the right 
kidney (Figs. 9 and 10). The blood pressure was 125/70. The chest 
was negative, reflexes normal, teeth poor. 


Cystoscopic examination showed a markedly congested bladder mu- 
cosa. The urine from the right kidney contained pus and blood cells 
and colon bacilli. There was a good concentration of indigo car- 
mine from this kidney in 4% minutes. The urine obtained from the 


Fig. 10 


left kidney was loaded with pus and colon bacilli, and there was no 
concentration of indigo carmine in fifteen minutes. After a blood 
transfusion, the blood showed a urea of 14.6 mil., sugar 87, CO, 49; 
hemoglobin 65 per cent, red blood cells 5,100,000, leukocytes 5,100, 
polys 65 per cent. The urine from the right kidney improved under 
sulfadiazine, showing only isolated pus cells and no colon bacilli. A 
right nephrolithotomy according to the same technique was carried 
out on February 2, 1944. The drainage tube was removed seven days 
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later. There was no postoperative bleeding, and the wound closed 
rapidly. He was discharged on the twenty-third day. 


This patient was again admitted to the hospital May 15, 1944, and 
a difficult left nephrectomy done on May 17, a completely destroyed 
pyonephrotic kidney filled with calculi being removed. He has made 
an uneventful recovery from this operation. 


In both of these patients, it was especially important to conserve 
kidney tissue. The first patient had an apparently good function- 
ing kidney on the opposite side but showed crystals in the urine 
from that kidney, and the possibility of calculi subsequently form- 
ing in this kidney had to be taken into consideration. The second 
patient had a functionless kidney on the opposite side, which was 
subsequently removed. In each instance, there was no evidence of 
destruction of kidney tissue as a result of the nephrolithotomy, no 
injury to adjacent structures and no postoperative kidney bleeding. 
The removal of the calculi without freeing the kidney, carried out 
under excellent exposure, and the firm closure of the kidney wound 
by passing the sutures through the renal fascia as well as the 
kidney parenchyma were important factors in the facility with 
which the operation was done and the uneventful convalescence in 
each case. This technique of making one incision through the 
perirenal fascia and the kidney would only be applicable in cases 
in which the parenchyma is thinned out and the calculus is easily 
palpable through the perirenal fascia, but the inclusion of the 
fascia in placing the sutures in closing a nephrotomy incision 
may be useful in many cases in the control of postoperative bleed- 


ing. 





A CASE OF RENAL HYPERTENSION 


HERMON C. BUMPUS, JR., M.D. 


Pasadena, California 


Since the first papers were published reporting that unilateral 
disease of the kidney could be the cause of hypertension and that 
nephrectomy had been known to cure the condition permanently, 
we had been constantly on the lookout for such a case. So many 
of the cases we investigated proved, on careful study, not to be 
of this type that when the following patient was referred to us 
by his brother, a physician, we were dubious about whether his 
hypertension could be cured by nephrectomy. 


CASE REPORT 


The patient, a twenty-seven-year-old Caucasian (Collis P. and How- 
ard Huntington Memorial Hospital number 886-43), was in the dip- 
lomatic service in Chili and had come home on sick leave because 
of an unexplained hypertension. He had had recurring severe head- 
aches for the past two years and a known systolic pressure of 220 mm. 
mercury. He had obtained no relief from his headaches or hyper- 
tension in Chili and desired us to investigate the possibility of uni- 
lateral renal disease being the causative factor. He stated that six 
years before he passed a small stone. 

The patient was an active young man, who had a moderately en- - 
larged heart, with regular and clear sounds. The blood pressure was 
220/150 mm. mercury. There was no edema, and the lungs were clear. 
The right kidney was palpable ; the left was not. There was no tender- 
ness. The urine had a specific gravity of 1.017. There was no al- 
bumin after centrifugation. The centrifuged urine sediment contained 
80 white. blood cells, many bacteria, and a few red blood cells per 
high power field. There were no casts. Hemoglobin was 89 per cent; 
Wassermann and Kahn were negative; the nonprotein nitrogen was 
52.7, and the creatinine 1.5 mg. per cent. A plain x-ray revealed a 
collection of many ovoid shadows in the lower left ureteral area. Intra- 
venous urograms showed a normal functioning, hypertrophied right kid- 
ney. No evidence of dye was seen in the left renal area. A cysto- 
scopic examination was then done, and catheters passed up both 
right and left ureters without obstruction, although the left ureteral 
orifice was smaller than normal, admitting only a No. 4 catheter. 
There was no excretion of phthalein from the left side; 23 per cent 
of the dye returned in fifteen minutes from the right, with a sixty- 
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minute output of 62 per cent. The plain x-ray made immediately after 
the cystoscopic examination showed one of the ovoid shadows formerly 
in the lower left ureteral area now to be in the left renal area (Fig. 
1, A). The left pyelogram showed dilated calyces, pelves, and a 
ureter which averaged 3 cm. in diameter to the intravesical portion 
where it narrowed to a thin streak (Fig. 1, B) ; the ovoid shadows were 
all included within the ureterogram. The right pyelogram was normal. 


Fig. 1. A, Plain x-ray, showing calculi in lower left ureter and left kidney 
pelvis. B, Left pyeloureterogram. 


The laboratory reports showed the urine from the right kidney to con- 
tain an occasional white blood cell and no bacteria. The specimen 
from the left side had 75 white blood cells per high power field and 
cultures showed a moderate growth of a nonhemolytic Staphylococcus 
aureus. 

A nephro-ureterectomy was performed. The blood pressure dropped 
from 220 to 130 mm. mercury systolic during the operation and the 
patient was returned to bed in good condition. 

The kidney measured only 7.5 by 4 by 2.5 cm. There was profound 
pyelectasis and calyectasis. The parenchyma varied from 6 to 15 mm. 
in thickness. The tortuous ureter measured 31 cm. in length and varied 
from 1.5 cm. in circumference in the upper part to 7 cm. in the lower 
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Fig. 2. Surgical specimen. A, As removed, and B, opened to show interior 
of kidney and ureter. (Metric scale.) 


Fig. 3. A, Photomicrograph of atrophic kidney, showing “thyroid-like” appear- 
ance. B, Section through pelvic mucosa, showing thickening and round cell in- 
filtration. (Low power.) 
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portion. The distal end was only 2 mm. in diameter. Fourteen lozenge- 
like, brown, smooth, glistening stones measuring from 0.8 to 2 cm. 
in diameter were found in the lumen of the ureter (Fig. 2). 

The following microscopic report and pathological diagnosis were 
made by Dr. Alvin G. Foord, Pathologist of the Huntington Memorial 
Hospital: “Microscopic sections through the kidney show marked 
thickening and extensive round cell infiltration of the mucosa of 


Fig. 4. Right kidney and abdominal aorta as removed at autopsy. Small 
accessory artery to upper pole may be seen. Note thrombus in main renal 
artery. : 


the pelvis and calyces. Marked atrophy of the parenchyma is pres- 
ent, and there is diffuse fibrosis of the renal substance, which con- 
tains chiefly ‘an occasional small, atrophic tubule or tubules distended 
to form small cysts. The least changed portions show fairly well pre- 
served parenchyma. In the scarred portions marked fibrous thickening 
of the walls of the arteries is seen. Sections of the branches of the 
renal artery show slight thickening of the muscle, but no intimal 
changes. The ureter shows marked thickening of the mucosa and 
infiltration by round and plasma cells with hypertrophy of the muscle 
and some increase in connective tissue (Fig. 3). Diagnosis: Stenosis 
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of distal end of left ureter, consistent with congenital stenosis ; marked 
hydroureter and hydronephrosis ; marked fibrosis and atrophy of renal 
parenchyma; multiple kidney and ureteral stones; atrophic chronic 
pyelonephritis.” 

The day after the operation the patient had an atelectasis of the 
right lung. This promptly cleared. The blood pressure remained 
about 150/85. The wound healed promptly, and the drains and skin 


Fig. 5. Photomicrograph of thrombus in right renal 
artery. Note separation of internal elastic lamina from 
media by hemorrhage. (Low power.) 


sutures were removed on the seventh postoperative day. The following 
day, while sitting up reading the newspaper, he was seized with 
a severe attack of dyspnea accompanied by a gray cyanosis, and the 
blood pressure rose above 250/150 mm. mercury. The subsequent 
course was one of frequent attacks similar to the first with the blood 
pressure ranging from 208/120 to 270/135. The second day of these 
attacks the nonprotein nitrogen was 85.6 and the creatinine 2.6 mg. 
per cent. The fluid intake and output on the last three days of life were 
as follows: Intake 1100 c.c., output 900 c.c.; intake 870 c.c., output 
700 c.c.; and intake 4020 c.c., output 355 c.c. Death occurred on the 
fourteenth postoperative day. 

The chief findings of the autopsy, performed by Dr. Alvin G. 
Foord, were a recent thrombosis of the right renal artery with only 
partial infarction of, the right kidney. An open accessory artery 4 
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mm. in outside diameter ran to the upper pole. The thrombus in 
the main trunk began at a point 2 cm. beyond its origin and extended 
almost to the bifurcation, and all of the branches were free. The kid- 
ney measured 14 by 8 by 4.5 cm. and showed moderate mottling 
and dullness of the sectioned surfaces, but only one portion in the 
midpart of the organ showed very marked opacity (Fig. 4). 

The heart weighed 560 Gm. and showed a marked hypertrophy of 
its walls. A generalized passive congestion was present with edema 
of the lungs and a recent bronchopnemonia. A focal membranous 
colitis, probably uremic in origin, was present in the colon. The 
surgical wound was normally healing. 

Microscopic examination showed only incomplete infarction of the 
kidney and only small, microscopic areas showed complete necrosis. 
The thrombosed right renal artery showed splitting of its media with 
separation of the internal elastic lamina from the media by hemorrhage, 
followed by thrombosis of the remainder of the lumen (Fig. 5). 

The interesting clinical point is that the thrombosis of this renal 
artery was evidently sufficient to reproduce the patient’s hypertension. 
The remaining accessory artery permitted enough renal tissue to func- 
tion so that fluid balance was maintained up to the last day of life. 





HYPERTENSION AND ITS RELATION TO 
NEPHROPTOSIS 


WILLIAM F. BRAASCH, M.D., and RUY GOYANNA, M.D. 


From the Section on Urology, Mayo Clinic and the Mayo Foundation, 
Rochester, Minnesota 


McCann and Romansky, in 1940, and others in recent years have 
published articles implying that nephroptosis was the cause of 
hypertension. They reported cases in which the blood pressure 
seemed to have been lowered by nephropexy ; however, the etiologic 
factor was uncertain, and the postoperative course was uncon- 
vincing. The presence of hypertension in association with neph- 
roptosis may be merely coincidental and does not necessarily 
mean that the malposition of the kidney is of the etiologic factor. 
Essential hypertension often is observed in the presence of an 
unrelated renal lesion. 

Clinical differentiation between essential hypertension and that 
of renal origin may be exceedingly difficult. Many factors may 
cause temporary postoperative reduction in blood pressure, such as 
rest in bed, relaxation, the administration of large amounts of 
fluids, and a regulated diet. The effect of a surgical procedure 
on the kidneys cannot be determined accurately unless blood pres- 
sure readings are taken for at least a year and preferably for two 
years after operation. 

In a discussion of nephroptosis as a cause of hypertension, the 
question arises of how this phenomenon could occur. There are 
several possible factors which must be considered; namely, (1) 
pressure on blood vessels in the renal pedicle caused by angulation 
from malposition of the kidney, (2) intrarenal back pressure caused 
by ureteral obstruction resulting from nephroptosis, and (3) renal 
infection secondary to renal stasis which may occur with neph- 
roptosis. 

Could angulation of the renal pedicle as a result of nephrotosis 
be so acute as to cause hypertension? This degree of angulation 
would produce vascular changes in the kidney of such degree that 
nephropexy alone would not restore the blood pressure to normal. 
Since no evidence of such vascular abnormality with resulting 
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ischemia has been reported on exploration or on necropsy, acute 
angulation, if it occurs, must be most unusual. Among the many 
reported cases in which hypertension was relieved after nephrectomy 
for various lesions of the kidney, extrarenal compression of the 
vascular supply resulting from malposition as an etiologic factor is 
exceedingly rare. 

Could intrarenal back pressure as a result of ureteral obstruc- 
tion from nephroptosis cause hypertension? A review of the rec- 
ords of patients who were operated on for hydronephrosis at the 
Mayo Clinic showed that the incidence of hypertension, even when 
the hydronephrosis was bilateral, was not greater than average. 
This in itself, however, does not disprove the fact that this con- 
dition may be an etiologic factor in the causation of hypertension 
in some cases. In 1940, Walters, Hammer, and one of us (Braasch) 
studied a series of cases of hydronephrosis with hypertension in 
which operations were performed. Neither the degree of pyelectasis 
nor its duration was an etiologic factor. Infected urine or evi- 
dence of previous renal infection was present in all cases. It is 
evident that secondary changes in the renal parenchyma due to in- 
fection, with intrarenal circulatory imbalance, are the etiologic 
factors in cases of hypertension associated with hydronephrosis, 
rather than urinary retention itself. 

The fact that renal stasis does not cause elevation of blood 
pressure has been demonstrated experimentally. Eichelberger 
showed conclusively that no rise in blood pressure occurs in experi- 
mental chronic hydronephrosis produced by partial constriction 
of the ureter. In a large series of dogs which had only one kidney 
a large portion of renal tissue had been destroyed by intra- 
ureteral pressure. In spite of this, normal blood pressure was 
maintained. It was evident that increased pressure in the pelvis 
of the hydronephrotic kidney did not reduce the intrarenal blood 
flow sufficiently to produce hypertension on the basis of circulatory 
imbalance or ischemia. Most patients who have nephroptosis 
have a low blood pressure and are of a hypotonic type. In many 
cases there is ptosis of both kidneys as well as of other organs. 

Secondary renal infection in association with nephroptosis might 
be a cause of hypertension. Apparently some difference of opinion 
exists as to the incidence of urinary infection with nephoptosis. 
Some observers believe that it is a common cause of renal infec- 
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tion. Cases have been reported in which renal infection apparently 
was relieved by nephropexy. In our experience with chronic 
pyelonephritis the kidneys usually are situated at a normal level 
and are fixed as a result of secondary perinephritis. In the course 
of routine examination of. catheterized urine in 133 cases in which 
the patients had renal ptosis, pyuria was noted in only two cases. 
Renal infection was present in only one of the sixteen cases in 
which hypertension was present ; the clinical diagnosis was advanced 
chronic bilateral pyelonephritis. 

Only sixteen (12 per cent) of the 133 patients had a blood pres- 
sure that was more than 145 mm. of mercury systolic and 80 mm. 
diastolic. Fifteen of the sixteen patients were women. Nine of the 
sixteen patients were more than fifty years of age. Only two 
patients who had hypertension were less than forty years of age; 
in both cases etiologic factors other than renal ptosis were noted. 
In one case definite bilateral glomerulonephritis was present. In 
the other case the hypertension was of eight years’ duration, and, 
in the absence of renal stasis or infection, it was regarded as of 
essential type. Most of the 133 patients were between the ages 
of twenty and forty years, and, with two exceptions, the blood 
pressure in this group was normal or subnormal. It is a generally 
accepted fact that surgical procedures on the kidney seldom are 
of value in reducing hypertension except when the patient is con- 
siderably less than fifty years of age and the hypertension is of 
recent origin. 

Urographic studies were made in all 133 cases in this series. 
Many patients were subjected to cystoscopic examination in order 
to determine whether ureteral obstruction or stasis was present 
in the renal pelvis. The value of the so-called “delayed film” in 
determining the existence of urinary stasis in cases of nephrop- 
tosis is not fully appreciated. This is particularly true when ques- 
tionable dilatation of the pelvis and calyces is visualized in the 
pyelogram. If the roentgenogram made after fifteen minutes shows 
no trace of contrast medium in the renal pelvis, urinary stasis can 
be excluded. 

Although the outline of the renal pelvis was normal in most of 
the 133 cases, twenty-six patients had pyelo-ureterectasis. In only 
two of these cases was the pyelectasis graded more than 1 or 1 plus, 
on the basis of 1 to 4 in which 1 designates the least and 4 the most 
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severe condition. Only two of the twenty-six patients had any 
elevation of blood pressure, the readings being 150/80 and 146/86, 
respectively. There was no evidence of renal stasis, as shown in 
the delayed film, or infection in either case. 

In the other fourteen cases of hypertension, nephroptosis was 
the only pathologic condition evident on urographic examination. 
In the absence of urographic deformity and renal infection, the 
hypertension could hardly be ascribed to a renal lesion. 


SUMMARY AND CONCLUSIONS 


Nephroptosis per se is seldom, if ever, an etiologic factor in 
causing hypertension. In a series of 133 cases of nephroptosis 
there were sixteen cases of hypertension. In none of these cases 
was nephroptosis regarded as the etiologic factor. 

In the majority of cases of nephroptosis the blood pressure is 
average or less than average. Most of the patients are of hypo- 
tonic type. 

It would seem that any compression of blood vessels in the 
renal pedicle which might result from nephroptosis is dissimilar 
to the pathologic condition in the circulatory system which was 
involved in the Goldblatt experiment. Urinary retention which 
may result from nephroptosis does not cause hypertension unless 
it is accompanied by intrarenal circulatory imbalance, such as 
sometimes occurs subsequent to secondary urinary infection. 
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DISCUSSION 


Dr. J. A. C. Cotston (Baltimore, Md.): My purpose in show- 
ing these pictures is to show a case in which I am sure irreversible 
changes would have occurred had it not been for solution G and 
penicillin. 

(X-ray) This is a patient, aged thirty-four, who came in 1943 
with a story of intermittent hematuria and persistent pyuria which 
had been present for ten years. There are no stones visible in 
this plain film. 


(X-ray) The intravenous urogram shows a slight dilatation of 
the lower calyx and an intrarenal pelvis on the right side; no stones 
and no function on the left side. 

(X-ray) The retrograde study showed a typical hypoplastic left 
kidney which was heavily infected. The urine in this patient con- 
tained a staphylococcus and was persistently alkaline. 


We made a diagnosis of a pyelonephrosis in an infantile kidney 
on the left side and a nephro-ureterectomy was done. 

(X-ray) By coincidence this is very similar to the case that 
Dr. Bumpus has shown, with the exception that there were no 
stones. 

His postoperative convalescence was quite uneventful until the 
tenth day, when he suddenly went into anuria. We looked at the 
previous x-ray, which did not show a shadow, but I think in this 
one (film) you can see a small irregular shadow here. A catheter 
was passed up the ureter, and this soft stone was pushed out of 
the ureteropelvic junction; function of the kidney was promptly 
restored, and he came out of his anuria very promptly. We thought 
this faint shadow might be a sulfonamide concretion because he 
had had sulfathiazole. Perhaps foolishly, we let him go home. 

(X-ray) At home he developed anuria again and came back 
and at this time showed this quite well defined soft shadow here 
in the lower pole of his remaining kidney. At this time we con- 
sidered doing a calycectomy, but were fearful of doing it on ac- 
count of the fact, of course, that this was his sole kidney. 

(X-ray) The intravenous urogram shows that this stone is in 
the lower calyx and also the intrarenal pelvis, which would have 
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made a pyelotomy impossible. The kidney was exposed and the 
stone removed through a nephrotomy through the lower pole. It 
was soft, composed of calcium phosphate, and we weren't sure 
that we had gotten it all out. He went home but came back again 
with symptoms of pain and had had anuria on one occasion. 

All this time a very persistent coccus infection which would not 
respond to sulfonamides was present. At this stage, it was obvious 
that two things had to be accomplished to give him any chance; 
one was the removal or solution of the stone, and the other was 
the control of his infection. We decided then to put in a nephrosto- 
my tube. 


(X-ray) This is the intravenous urogram showing considerable 
hydronephrosis and blunting of the calices. 

(X-ray) A nephrostomy tube was placed in the lower pole, and 
solution G was started and kept up. He was an intelligent man, 
so we sent him home with the nephrostomy tube in place, and he 
carried out his work during the day and hitched himself up to a 
continuous irrigator at night and kept that up for about four 


months. 

(X-ray) This film shows that there are still some soft shadows 
around the tube. 

A pyelogram was done through the nephrostomy tube, simply 
to be sure there was no obstruction in the lower ureter. 

(X-ray) A later film shows that the irregular soft stone, which 
measured about 2 by 1 cm., has now disintegrated into small shad- 
ows which we hoped would pass out. So he was sent home at 
this stage with solution G to continue at home. 

When he came back again, a pyelogram showed no obstruction 
down the ureter. 

(X-ray) At this time he was taken in the hospital and given 
penicillin. There was immediately a spectacular improvement in 
urine, which had previously been milky. The urine became spark- 
ling, clear, and became acid. In,the middle of the penicillin treat- 
ment the nephrostomy tube was pulled out, and there is no sign 
of stone at present. 

This roentenogram shows a little air in the fistulous tract, but 
no evidence of any stone at all, and the urine has been sparkling 
clear and has remained so for the last two months. 

I am certain you will all agree that if it hadn’t been for these 
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two factors, that is, solution G and penicillin, this patient by now. 
would have had an irreversible condition, that is, a stag horn 
calculus. 


Dr. A. J. ScHott (Los Angeles, Calif.): I am going to dis- 
cuss Doctor Mertz’ paper. We were not quite so fortunate as 
he in getting rid of a stone which one of our patients had. She 
was a twenty-year-old girl who had a small stone in her single 
remaining left kidney; having had a difficult time when her right 
kidney was removed, she refused further surgery. She had had 
one episode of left ureteral obstruction. This was relieved by push- 
ing the stone back to the renal pelvis, inserting a ureteral catheter, 
and injecting solution G by the continuous-drip method. The stone 
disappeared, at least from x-ray observation. We thought she was 
rid of the stone, but three months later it again showed up in the 
x-ray. The ureteral catheter was re-inserted and another five days 
of continuous irrigation carried out, after which the stone again 
disappeared from x-ray view. Now, four months later, it is 
reforming. Apparently the matrix of the stone remained, but all 
the shadow-casting substance was dissolved. 


I am also going to show two or three slides to supplement Dr. 
Bumpus’ observation. These slides illustrate autopsy specimens 
found in a series of cases of pyelonephritis associated with hyper- 
tension. While all these patients had pyelonephritis, I do not be- 
lieve pyelonephritis had much to do with their hypertension. 

(Slide) ‘The first case is of a thirty-year-old man who gave evi- 
dence of hypertension over a long period of time. He was quite 
sick when first seen, three or four days before he died. At autopsy, 
his heart weighed 380 Gm., and there was marked thickening of 
the walls of the ventricle, showing longstanding obstruction. The 
only blood pressure reading we had on him was two days before 
he died, 140/100. There was a small lumen in the renal artery of 
this hypoplastic kidney on the right. It was barely possible to 
work a broom straw through one end of it. Both the right and 
the left kidney showed extensive pyelonephritis. 

(Slide) The second one is of a seventy-year-old woman who had 
a blood pressure of 180/100 together with extensive arteriosclerosis. 
On the right side there was no lumen in the right renal artery. 
The right kidney was completely destroyed by old pyelonephritis. 
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Her blood pressure was 180/100 at the time she was in the hos- 
pital with a strangulated femoral hernia. She had had hyperten- 
sion over a long period of time. 

(Slide) These are autopsy specimens, all discovered during a 
study of cases of pyelonephritis. This third case is of a forty-year- 
old man who had a syphilitic aortitis. He had a history of hyper- 
tension of ten years’ duration. He had a small aneurysm where the 
right renal artery entered the aorta. There was an extensive jump 
in his blood pressure in the last three or four months of his life, 
which is probably accounted for by the obstruction caused by 
this right-sided aneurysm. 

(Slide) This last case is the most interesting of all. It is a 
bilateral obstruction illustrating Goldblatt’s experimental work with 
bilateral renal artery obstruction. This woman’s blood pressure 
was watched for five years; the systolic blood pressure was never 
below 200 and was at times over 300. There was almost a com- 
plete obstruction of the right renal artery; a toothpick could barely 
be worked through the opening of the renal artery at the aorta. 
The left renal artery was also markedly shut down. 


(Slide) This slide is a close-up view of the previous one. There 
was practically no lumen in the right renal artery, and on the op- 
posite it was possible to get only the end of a match through. In 
other words, one artery was almost completely obstructed, and the 
opposite one was reduced by 90 per cent—a partial bilateral ob- 
struction of both renal arteries. This patient died of a pontine 
hemorrhage, which was probably secondary to hypertension and 
caused by renal ischemia, 


Dr. Reep M. Nessit (Ann Arbor, Mich.): I should like to dis- 
cuss the two papers on hypertension. 


At Ann Arbor we have a neurosurgeon, Dr. Max Peet, whom 
many of you know, who does a great many sympathectomies for 
hypertension. The last four years we have made nearly 2,000 pyelo- 
grams on patients who have hypertension, for the purpose of de- 
termining whether or not they have renal disease that can be dis- 
closed by pyelography. In this considerable number of hyperten- 
sives, some patients with hypoplastic kidney disease have been 
found. The pyelograms that Doctor Bumpus showed suggest the 
possibility that in his case the primary lesion might have been a 
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hypoplastic kidney. We have performed nephrectomy at the Uni- 
versity of Michigan Hospital in six cases of hypertension with 
renal hypoplasia as an accompanying lesion. In none of those cases 
has the hypertension been in any way altered by removal of the 
hypoplastic kidney. 

I want to discuss Doctor Braasch’s excellent presentation by of- 
fering two cases in which I believe hydronephrosis was distinctly 
associated with and probably the cause of hypertension. One of 
these was a Negro university student at the University of Michigan. 
I performed a ureterolithotomy upon him. At the time of that 
hospitalization, he had no hypertension at all. He subsequently de- 
veloped a traumatic stricture of the ureter, the only one I have 
ever seen after ureterolithotomy, and after the development of 
the ureteral stricture, he developed a hypertension. His blood pres- 
sure became’ 170/90 plus. Subsequent removal of his kidney was 
followed by a normal blood pressure, which I followed along as 
a matter of interest for three years. Within the past six months 
I received a letter from him stating that he was being inducted 
into the Army and wanted some facts about himself for a matter 
of record. 

The second patient was a third-year student who on admission to 
the University of Michigan was examined and was found to have 
a normal blood pressure, according to the records of our university 
health service. Three years later, he developed headaches and was 
found to have a marked hydronephrosis on one side. At that time, 
he had hypertension; his blood pressure was 160 plus over a dias- 
tolic of 100. A nephrectomy was performed in the second patient 
with an immediate drop in the blood pressure, which has remained 
normal, to my knowledge, for three years after operation. 


Dr. Linwoop D. Keyser (Roanoke, Va.): Doctor Foulds’ paper 
brings up the interesting relationship between hyperparathryroidism 
and calculous disease. For some reason hyperparathyroidism does 
not seem to occur so frequently in the South as in other geographic 
areas. I have personally had the opportunity of observing four 
cases with lithiasis. 

The diagnostic criteria of hyperparathyroidism are not always 
clear cut. Bone changes, elevated blood calcium, low blood phos- 
phorus and hyperexcretion of calcium in the urine clinch the di- 
agnosis. It is in the cases without bone changes, when we find ex- 
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cessive excretion of calcium in the urine, perhaps with low serum 
phosphorus, low calcium and low serum protein that problems arise. 
Renal insufficiency with calcium retention may present diagnostic 
difficulty. On the whole we learn to suspect hyperparathyroid 
disease, when on a neutral-low calcium diet, i.e., one low in dairy 
products, milk and the like, after several days the patient consis- 
tently excretes an excessive amount of calcium in the twenty-four 
hour urine. 


As an example I present the case of a girl, aged twenty-two. 
Her skull, clavicles and long bones, as seen in the slides, present 
marked osteoporosis, these bones being thinned out almost to paper 
thickness in certain areas. There is a huge stone in the left ureter 
and multiple shadows in the right kidney. A blood calcium of 13 
to 15 mg. per 100 c.c., phosphorous of 2 mg. per 100 c.c. and a uri- 
nary excretion of 400 to 500 mg. of calcium on a low calcium die- 
tary give us the classical picture of hyperparathyroid disease. A 
tumor of the parathyroid, almost the size of a golf ball, was re- 
moved. The slide shows its adenomatous structure. After a stormy 
course she recovered to have the ureteral stone later removed. Her 
blood and urinary findings returned to normal limits. 


A second case was that of a Philadelphia physician with recurrent 
bilateral calculi. One exploration of his neck for parathyroid tumor 
had been unsuccessful. He came to me for a two weeks’ stay and 
the question of diagnosis arose. There were no bony changes. The 
blood calcium was elevated, the blood phosphorus low. There was 
excessive excretion of urinary calcium and the stones were of cal- 
cium phosphate. The urine was sterile. He had had several opera- 
tions for these stones,.a number had passed her vias urinarias, and 
again we found bilateral recurrence. 

I made a diagnosis of hyperparathyroid disease, and because he 
wished to return to his home in Philadelphia, he was referred to Dr. 
Leon Herman who removed his calculi. Subsequently a second ex- 
ploration of the neck was made and a parathyroid tumor found and 
removed. Doctor Herman, who will also discuss this case, tells me 
he passed several small stones sometime ago, that he is now cal- 
culus-free and that his metabolic and biochemical studies show nor- 
mal levels. 

A few words about stone dissolution seem pertinent to the paper 
of Doctors Hamer and Mertz. My interest in the problem goes 
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back to 1932 when I was able to dissolve almost completely a re- 
current phosphate stone by urinary acidification with acid diet, 
dilute aqua regia by mouth and by the use of the same acid as an 
irrigant by way of indwelling catheters. Following this, further 
well known efforts were made by myself and others. The use of 
acid ash diets, vitamin A, citrate and buffered citrate solutions, 
such as the G solution of Suby, was sponsored by their several 
proponents. Each of these in turn was applied at times with seem- 
ing success. However, on the whole the use of dissolution meas- 
ures has been disappointing. Hegar, several years ago, made the 
point that what we dissolve is the softer elements of recurrent con- 
crements. The dense, hard calculi which stand out so strikingly in 
X-rays remain most resistant. 


During the past three years by physical chemists at the Vir- 
ginia Polytechnic Institute, a study of stone dissolution im vitro 
has been made. Dr. P. C. Scherer and Dr. L. C. Claffey, in this 
institution, with my collaboration, analyzed several hundred urinary 
calculi. These were placed in an especially constructed continuous 
irrigator with thermostatic control. The gamut of solvents was 
run. We found that G solution (the citrate-magnesium solution of 
Suby) was probably the best of the solvents. However, its effect 
was not always striking. This was of course especially true when 
oxalate or urate was in preponderance. Yet to a greater degree the 
density and crystalline nature of the stone seemed to affect its ease 
of solubility. Stone is a polymorphic crystalline colloidal aggrega- 
tion. Nowhere is this better realized than when we attempt to re- 
duce a urinary calculus to a soluble form by chemicals in the test 
tube. 


We found that preliminary application of enzymes would def- 
initely accelerate the rate of dissolution of these stones when the 
solvent was applied to them in vitro. Of these enzymes, 0.5 per 
cent urease solution, if applied for a short time, would increase 
the disintegration of the stone, when it was subsequently subjected 
to the action of G solution in our irrigator. This was especially 
true of alkaline earth calculi. The action of this enzyme seems to 
be related to its effect on the colloid framework of the stone. If 
the calculus was ground to powder and this powder dissolved in 
G solution, its organic and mineral components could be separated 
by dialysis. When the organic matter thus separated was treated 
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with urease solution at 38 C. for six hours, the mass would 
swell, not slightly, but to 500 times its original volume. Thus the 
action of this enzyme, urease, seems to be one of causing a swell- 
ing of the organic matter in the stone. This in consequence in- 
creases the surface action between the crystalline matter of the cal- 
culus and the ions of the solvent. 


I have used the urease treatment followed by G solution suc- 
cessfully in several instances. Two cases will be mentioned. One 
patient had a nephrolithotomy for a large calculus, and about one 
month later four shadows developed in the same kidney (slide). 
As a nephrostomy had been done for drainage at the original op- 
eration, urease 0.5 per cent followed by G solution was used as 
an irrigant through this tube. There was, as is shown in the 
slides, a definite diminution in the size of the shadows with com- 
plete and permanent disappearance after about ten days. 


A second patient developed a calcified area in the renal sub- 
stance, probably in the tip of a pyramid almost two months after 
pelviolithotomy. Using the double ureteral catheter technique, drip 


irrigation with urease solution alternating with longer periods of 
treatment with G solution, caused the disappearance of this calcific 
material within one week. 


I may say, finally, that we are all most often disappointed in the 
use of these irrigating solutions as solvents, especially when deal- 
ing with dense stones. They do help, however, in dealing with 
small softer recurrences and especially in the bladder where tidal 
irrigation may be used. Here softer alkaline stones, incrustations 
on tumors or ulcers and incrusted cystitis may be treated with rea- 
sonable hope of success. 


The work done with urease and other enzymes in the test tube 
offers certain hope that better methods of attacking the problem 
may be devised. As yet it is difficult to apply such treatment with- 
out the all too frequent hazard of sharp reactions. Unless the pa- 
tient tolerates irrigation well, and unless after a few days some 
evidence of dissolution is apparent, it is my judgment that persis- 
tence in such therapy had better be avoided. 


Dr. J. DELLINGER BaRNEY (Boston, Mass.): I was extremely 
interested in the paper of Doctor Foulds. I just want to emphasize 
two or three points, one of which Doctor Keyser has already em- 
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phasized. In the first place, and I think it should be pretty well 
understood now, every case of stone which we come across, we 
believe should have a routine study of the blood calcium and blood 
phosphorus, and I ‘find that it isn’t done in a great many instances. 
I mean because of that I think a good many cases of parathyroid 
disease are overlooked or are not found for a long time. Then 
we mustn’t forget also, as Doctor Keyser said, that there are a 
good many cases where the serum calcium and the serum phos- 
phorus are essentially normal on repeated examinations. I know 
we have had a good many cases which proved later to be cases of 
parathyroid disease, where the serum calcium and phosphorus has 
been perfectly normal, and the diagnosis was finally made by an 
estimation of the amount of calcium in the urine. The patient, of 
course, was put on a calcium-free diet for a suitable length of time, 
for some days, and then the calcium in the urine very carefully 
and also very accurately estimated by what we call the Sulkowitch 
solution, which was devised by Doctors Albright and Sulkowitch, 
and which is practically a bedside test. I want to emphasize those 
points. 


I also want to be a little critical of Doctor Foulds’ giving of 
milk, which I understood he gave in quite a large quantity to sup- 
ply vitamin D. In all our cases of stone, we deliberately cut out 
all milk from the diet as well as certain other things, like cauli- 
flower and brussels sprouts, and so on. But we believe that milk 
should be definitely cut out; if vitamin D must be given, it can be 
given in some other form. 


Then, also, I was interested, of course, in Doctor Hamer’s 
and Doctor Mertz’ presentation. We are now using largely solu- 
tion M, which is simply solution G but ina less irritating form, 
because solution G will irritate the bladder very seriously some- 
times. It doesn’t irritate the kidney much, but it does have a very 
deleterious action on the bladder. So we are using solution M. 
I don’t think it is as efficacious or as speedy in the dissolution of 
stone as solution G; but I think it is an improvement. 

We use, as Doctor Keyser has indicated, enzymes also in the mat- 
ter of dissolving, that is, putting into solution, the organic com- 
ponents of the stone. 

Then another thing, one mustn’t think that this is an overnight 
job, as has been suggested in the papers this morning; it is a 
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matter of several days or several weeks of pretty constant and 
careful irrigation and attention. I also would not think of send- 
ing a patient home with a tube to hook up his own apparatus, be- 
cause, in the first place, I think he might get into trouble; in the 
second place, I don’t believe it would be efficacious. We keep the 
patient in the hospital and generally have some one person or 
several persons more or less on the job all the time to give solu- 
tion M or whatever may be designated, at stated intervals, in 
stated amounts, and under stated conditions. In other words, we 
want to watch every step of the journey, and even then it is a 
matter of some difficulty, and it doesn’t always meet with success. 


Some day it, no doubt, will be a good deal more successful than 
it is now. 


I think it is worth while to call attention to the fact that a stone 
which in the x-ray and by other means is known to be a phosphatic 
stone may have, and often does have, a calcium oxalate nucelus. 
I have in mind a girl who had a parathyroid operation, very suc- 
cessfully. Some remaining stones were obviously phosphatic, as 
the x-ray showed the definite characteristics of a phosphatic stone, 


but with a sort of dense center. We irrigated her with solution 
M and dissolved the phosphatic rind, you might say, off the stone 
and came down finally to a fairly good sized calcium oxalate 
nucleus, which she unfortunately still has. I don’t think that 
there is any way, so far as we know, of dissolving the calcium 
oxalate nucleus or whatever it might be. So one mustn’t be too 
optimistic when he says he is going to dissolve a stone, because 
it may have one of these insoluble nuclei which you can’t do any- 
thing about. 


Dr. Georce G. SMITH (Boston, Mass.): I don’t like to con- 
tradict my friend and colleague, Doctor Barney, but in the interest 
of truth, I must say that we send quite a few patients home from 
the hospital to use this solution themselves. We have had some 
very intelligent people there. They were perfectly able to use the 
solution; as a matter of fact, they regulate the irrigation during 
the day while they are in the hospital, and the attendants go around 
and advise them if they get in difficulties. The patient very quickly 
learns when he is uncomfortable and how much fluid he should 
let run through. He tells us he is letting so much run through in 
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an hour, then stopping and letting salt solution run through for 
a given period. I have never seen any bad results from letting 
the patient who is intelligent use this solution himself. 

Doctor Barney also said that solution G had very deleterious 
effects on the bladder. Now, I have never seen that. It does ir- 
ritate sometimes, but I think to say that it has a very deleterious 
effect on the bladder is drawing a rather long bow. 


Dr. Leon HERMAN (Philadelphia, Pa.): Doctor Bugbee should 
be congratulated on the ingenuity of the operation which he has 
just described. However, having mobilized similar kidneys, opened 
the cortex in various places (and the pelvis), without being able 
to remove all the stones, and then, having encountered serious 
hemorrhage, removed the kidney and found it difficult to release 
the stone fragments from the sclerotic grasp of the strictured 
calices, I find myself slightly disturbed by the ease and success 
of Doctor Bugbee’s efforts. 

Perhaps a story which the late Dr. John M. T. Finney used 
to tell might be appropriate. A darky standing by the side of a 
railroad track saw a tremendous wreck occur. Finally, a passen- 
ger crawled through a broken window, and the darky rushing up 
to him said, “Was you in the wreck?” When the man said, “Yes,” 
the darky replied, “All I’se got to say is you done used up all your 
luck.” (Laughter) 

And now a word about cases of nephrolithiasis due to hyper- 
parathyroidism, of which we have been able to find very few 
cases. However, the fact that there are so few cases imposes the 
necessity for greater alertness on our part. I should like to re- 
port, briefly, the case of a doctor who had his initial operation for 
stone in 1940, when a stone was removed from the left kidney. 
Calcium and phosphorus determinations were not made at this 
time. On November 15, 1941, a large calculus was removed from 
the right kidney. In the meantime recurrence of stone in the left 
kidney was noticed. At this time the calcium ranged from 12 to 
14 mg. per 100 c.c. and the phosphorus from 1.5 to 3 mg. per 
100 c.c. A parathyroid which was said to be hyperplastic was re- 
moved. 

Immediately, thereafter, a stone developed in the right kidney. 
He then consulted Dr. Linwood Keyser, who advised removal of 
the stone from the right kidney and referred the patient, who 
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was a Philadelphian, to us for operation. The stone, which was 
17 by 10 by 15 mm. and obstructed the ureter, was removed. 


The patient was then sent to Doctor Cope of Boston, who 
removed the right inferior parathyroid, which contained an ade- 
noma. This operation was followed by transient tetany, but his 
recovery was prompt and complete. In January, 1943, his blood 
calcium was 9.1 mg. per 100 c.c. and phosphorus 4 mg. per 100 c.c. 
Since then he has passed the two remaining stones from his left 
kidney and now is stone-free, with normal uninfected kidneys. 

The moral of the story is that Boston is a very fine place. 
(Laughter). 


Dr. FLetcHer H. Corsy (Boston, Mass.): I have had a cer- 
tain amount to do with the mechanics of Dr. Fuller Albright’s 
stone-dissolving cases, so I have had some experience with it. There 
have been hurdles that we had to get over, and I suppose everybody 
else who has come in contact with it has had the same experience. 
In the first place, solution G does irritate the bladder in certain 
of these cases a great deal, enough so that Doctor Albright has 


developed a buffer solution which is used at the same time that 
solution G or solution M is used. The buffer solution is put in 
the bladder, with the bladder on constant drainage. That has 
helped the bladder irritability; but even the buffer solution has 
not completely eliminated the distress or cystitis which some of 
these patients have. We have also found that urethral catheters, the 
ordinary stiff catheters, are not particularly satisfactory for em- 
ploying stone-dissolving solutions.. I suppose many others have 
used the same thing, a rubber catheter or modification of the 
Rehfuss tube, which is passed up to the kidney. It is not always 
easy to get these No. 10 catheters up to the kidney, but in most 
instances we have been able to do so. 


Another difficulty has been that it is difficult to maintain the 
catheter in position, because it tends to work its way back to the 
bladder. We have partially overcome that by tying the rubber 
catheter to the Foley catheter in the urethra, and that has helped 
eliminate the catheter coming down. Some of the catheters we 
have been able to leave for more than three weeks without having 
to change them at all. In some instances it has been necessary 
to keep the catheter up to the kidney by means of a wire stylet, 
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and where the wire stylet is left in, it gives plenty of room for 
the solution to run around in the kidney and still keep the catheter 
where it should be in the renal pelvis. 

As Doctor Barney and Doctor Keyser said, you partially dis- 
solve a stone and it comes to an insoluble nucleus and that is 
as far as you get. 

Another problem which is one of the most serious, I think, is 
that some of these stones have really a fur toat around them, 
which consists of organic material, and in spite of solution G 
bathing the stone, it will have no effect on the stone whatsoever. 
That is a very serious problem. I don’t know, but I don’t think 
we have yet got an enzyme to dissolve this organic coat, which 
prevents the solution from coming in contact with the stone. 


Dr. Davin M. Davis (Philadelphia, Pa.): .The most remark- 
able example of stone dissolution I ever saw concerned a stone 
which filled the entire pelvis of the right kidney. This stone 
happened to be in a boy who had received a spinal injury. His 
legs were paralyzed; his bladder was paralyzed; possibly his ureter 


was paralyzed, we don’t know about that. Now, the remarkable 
thing about this stone dissolution was that it was entirely spon- 
taneous and resulted from the fact that the spinal injury was not 
pernianent. He recovered from it so that he was able to get out 
of bed and walk around. His urinary tract recovered its normal . 
motility, and the stone disappeared spontaneously without any 
help from me or solution G or anything else. We simply let him 
alone. We had sense enough to do that. We followed it by nu- 
merous x-rays, so that the thing is completely indisputable and 
indubitable. 

Now, I simply throw this into the discussion because it seems 
to me that it is a very striking example of the fact that one ele- 
ment that we must never forget in our interest in other things is 
the effect that stasis has on stone formation. It doesn’t make 
any difference whether that stasis is due to muscular paralysis or 
to obstruction. The stasis due to muscular paralysis is more il- 
lustrative because it is something that can be done away with in 
cases like this where the man recovers from a spinal injury. 
But in a number of the pyelograms I have seen this morning, 
there was definite evidence of obstruction—obstruction which was 
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not relieved; sometimes we can’t relieve it, but if we can, we 
certainly must try to. 


Dr. Wittiam F. Braascu (Rochester, Minn.): I did not in- 
tend to give the impression that hydronephrosis may not cause 
hypertension, because in a series of cases with hypertension ob- 
served at the Mayo Clinic which I reported several years ago, 
several cases with hydronephrosis were included. It was quite 
conclusively shown that the blood pressure in these cases perma- 
nently returned to normal after nephrectomy. It should be 
stated, however, that the incidence of hypertension among cases 
with hydronephrosis is no greater than average. When hyper- 
tension occurs in patients with hydronephrosis, secondary infec- 
tion in the renal parenchyma is always present or has existed 
previously. An imbalance of intrarenal circulation such as fre- 
quently follows cortical infection is the probable etiologic factor. 
The point I want to emphasize is that back pressure from reten- 
tion of urine in the renal pelvis does not in itself cause hyper- 
tension. Nephroptosis is, of course, an entirely different factor 
and is not necessarily related to hydronephrosis. 





PRIMARY CARCINOMA OF URETER TREATED BY 
EXCISION AND ANASTOMOSIS OF THE 
CUT ENDS 


J. C. McCLELLAND, M.D. 


From the Section of Urology in the Department of Surgery, University of 
Toronto, Toronto 


The patient noted in the following case report was seen during 
the past year, and it was thought that the case was of sufficient 
interest to present before this meeting. The diagnosis of an or- 
ganic structure in the ureter was made, and it was believed to be 
a primary new growth. 


CASE REPORT 


A. F., aged sixty-two, was seen December 20, 1943. Two weeks 
before consultation he noticed that there was some blood in the 
urine after walking. The blood was intimately mixed with the urine, 
and he noticed a few small clots. There was no frequency, no 
pain, and no difficulty in urination. He gave a history of having passed 


two stones from his left ureter two years ago. There was an indefinite 
area of pain in the left lower quadrant, but none in the right lower 
quadrant. 

Physical examination was negative. On rectal examination no en- 
largement of the prostate gland was felt. The prostatic secretion was 
not examined. 

Urinalysis: Specific gravity, 1022; no albumin; no sugar; micro- 
scopic, occasional white blood cell and many red blood cells. 

Under local anesthesia a No. 24 F cystoscope was introduced and 
found clear urine in the bladder. The mucosa throughout was pale 
pink in color and showed no stone, tumor, or foreign body. No 
intravesical enlargement of the prostate was present. The ureteral 
orifices were examined, and no efflux was seen coming from either side. 
A catheter, passed up the left ureter, did not meet any obstruction. 
The right ureter was not catheterized as he had had his pain on the 
left side previously, and I suspected a recurrence of a ureteral stone. 
The left pyelogram was negative for calculus or any abnormality in 
the pelvis or ureter. 

An intravenous pyelogram showed a right hydronephrosis with a 
kinking of the upper ureter. I could not understand the reason for 
this, so repeated the cystoscopic examination and found a stricture in 
the lower end of the right ureter, a kink at its upper end, and an in- 
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completely filled hydronephrosis (Fig. 1). A tentative diagnosis of 
new growth in the lower end of the right ureter was made and an 
exploration recommerided. 

On December 28, 1943, exploration of lower right ureter with ex- 
cision of new growth and anastomosis of the ureter were carried out. 
An incision was made in the lower right quadrant of the abdomen 
lateral to the rectus muscles, 10 inches in length, with the anterior 


Fig. 1. Organic stricture is present in lower end of 
ureter; also kink of ureter above and slight hydrone- 
phrosis, though pelvis is not filled completely. 


superior spine in the middle of it, but 2 inches medial to it. The 
external oblique was split in the direction of its fibres, while the internal 
oblique and transversalis muscles were cut and the ureter exposed by 
pushing the peritoneum toward the midline. 

Just below the brim of the true pelvis the ureter showed a hard 
area as big as a marble, which was discrete and not attached to any 
surrounding structures. The ureter immediately above the lump 
was quite dilated, while the ureter below was not enlarged but the usual 
size. No evidence of any secondary tumors was seen. It was 
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believed that this was a new growth, primary in the ureter, and the 
decision was made to excise it and join the two ends. The ureter 
was freed well up to and including the kink, and plenty of slack ureter 
was present. 

Figure 2 (Part 1) shows where the ureter was cut across in rela- 
tionship to the growth. As you will see, the upper portion is cut 
straight across and the lower portion cut on a slant. This was done 


Incision 
for T-tube 


Fig. 2. (1) Diagrammatic representation of ureter in section, showing growth 
and its lumen. Lines show areas where ureter was cut off. (2) Stay sutures draw 
cut ends and ureter together, and slit was made above to insert T tube. (3) and 
(4) Cut ends of ureter being approximated around T tube with lower arm of 
T tube extending into the lower ureter. Continuous suture of four 0 catgut was 
used after stay sutures were tied. 


in order to make the lower small ureter approximate more closely 
the size of the upper ureter. A slit was made in the upper portion, 
and a stay suture introduced to hold the edges together. (Fig. 2, 
Part 2.) In Figure 2 (Part 3) the small T tube has been inserted 
and the lower end carried into the lower ureter. Several stay sutures 
were inserted, after which a continuous suture was placed around 
the area of the anastomosis. When this portion of the operation was 
finished, it was believed that this should give a watertight joint. 
No tension was present, but the ureter was quite slack. Four 0 
plain catgut was used to suture the ureter. 

The wound was closed in layers, leaving in a small tube down to 
the site of the anastomosis. 

The wound was quite dry until the sixteenth day, when urine began 
to come around the tube and the patient had a low fever. This con- 
tinued until his twenty-first day when the T tube was withdrawn. The 
wound was wet a few hours only and completely dry in twenty-four 





162 J. C. MC CLELLAND 


hours and did not leak again. The urine in the meantime had begun 
to show a good deal of pus. The prostatic secretion also contained 
a good deal of pus. A few prostatic massages and mandelic acid cleared 
the urine; his temperature came down, and he was much improved. 
/ On January 24, 1944, cystoscopy was repeated, and an attempt made 
to catheterize the right ureter. Various catheters were used ; these were 
blocked immediately at the ureteral orifice and did not reach the 


Fig. 3. Three and a half months Fig. 4 This shows ureter dilated 
after operation. Picture of ureters with inlying Garceau catheter. Some 
shows stricture at the site of the an- hydronephrosis was present. 
astomosis. 


site of the anastomosis. It was decided that edema was causing the 
obstruction and an attempt should be made at a later date to dilate the 
ureter. 

The: patient was discharged from the hospital the next day: 

On April 14, 1944, cystoscopy was done for the third time. The 
catheters were obstructed at 5 cm. (Fig. 3). An opening was present, 
and I decided to try dilation under spinal anesthesia. 

Under spinal anesthesia the McCarthy panendoscope was used, and 
a large No. 12 bougie passed up the right ureter. This was obstructed 
at 5 cm. but went through with a little difficulty. It was withdrawn 
and a No. 11 Garceau catheter passed (Fig. 4). Good dilation was 
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obtained, and a slight degree of hydronephrosis was present in the 
kidney. 
On May 26, 1944, dilation was repeated under local anesthesia. 
Some slight obstruction was present, but the ureter was dilated easily. 
Further dilations are to be done as indicated. The intervals at 
first will be once a month, and later this interval will increase. 
Pathological report (Dr. W. L. Robinson), S-43/6586, Toronto Gen- 


Fig. 5. Photomicrograph of ureteral tumor—papillary carcinoma. 


eral Hospital, December 28, 1943, section of ureter. ‘Diagnosis: 
Papillary carcinoma. This specimen consists of a tubelike structure 
measuring approximately 3 cm. in length and 0.8 cm. in cross section. 
A small lump like a marble is present in the center of the specimen 
and quite hard. The lumen measures approximately 0.3 cm. in diam- 
eter, but extends only for a short distance into the specimen, where 
it is obstructed. On a cut section the central portion of the ureter is 
quite diffuse. The lumen is entirely lost. Its surface is greyish white 
in color and quite homogenous.” 

Microscopic examination: “All but a very small portion of the 
outer aspect of this ureter is occupied by a carcinomatous growth. 
This is made up of large, deeply staining, malignant appearing epithelial 


¢The ureterogram of Figure 1 shows this is not correct. 
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cells, the nuclet of which show numerous mitotic figures (Fig. 5). 
These cells, for the most part, are arranged in papillary formations, 
supported by strands of connective tissue, but in other areas large 
clumps of cells are seen, while in still other areas glandular spaces 
are noted, giving an adenocarcinomatous picture.” 

{ 


COMMENT 

A case history is presented in which a primary carcinoma of the 
ureter was excised and the two cut ends joined together. 

It is much too early to say whether this patient is cured of his 
carcinoma or not. 

A stricture is present in the lower ureter, which is amenable to 
dilation, but this dilation must be carried out at intervals. 


Grateful acknowledgment is made to Miss Drummond of the Art Depart- 
ment of the University of Toronto for the sketches used in this paper. 





URETERAL DIVERTICULA WITH LARGE STONE AND 
UNDEVELOPED KIDNEY 


CASE REPORT 


A. I. DODSON, M.D. 


Richmond, Virginia 


Ureteral diverticula, while a relatively rare condition, have re- 
ceived considerable attention in the American literature since Neff 
and Hale and Von Genden reported the first two clinical cases in 
1921. All together I have found nine articles in which the sub- 
ject is discussed. Three of these papers were read before this 
Association, Seven of the authors reported one personal case, 
while one (Bugbee) had treated three cases, and one (Kretschmer) 
described an autopsy specimen of duplication of the ureters (one 
pair ending blindly) and discussed the cases reported as ureteral 
diverticula up to that time. Kretschmer questioned the advisability 
of classifying as true diverticula duplicated ureters which ended 
blindly. 

Neff, in 1921, stated that a search of the literature revealed 
only two cases of ureteral diverticula, both discovered after death, 
and apparently the lesion had caused no harm during life. 

The third report was by A. R. Stevens in 1926. He reviewed the 
two clinical cases previously reported and called attention to 
autopsy reports by Pepere, Herbert, and Gueteras. He reviewed 
the experimenta! work of Linderman, in which diverticula in young 
rabbits were produced by partially ligating the ureter near the 
bladder. Stevens added one personal case, a patient who came 
complaining of chills and fever and pain in the left lower quad- 
rant of the abdomen. At operation two small diverticula were 
found at the ureteropelvic junction of a severely infected kidney. 
One diverticulum had ruptured. There was dilatation of the renal 
pelvis and ureter. He also reported a probable case of diverticulum 
called to his attention by Hunner. The diagnosis was made by 
A. J. Crowell from an x-ray examination. Tlie following year, 
1927, N. P. Rathbun reviewed the cases previously reported by 
Stevens and called attention to a case of diverticulum of the ureter 
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operated upon by Lichtenberg and reported by Marsella. The 
diverticulum and lower end of the ureter were excised, and the 
ureter was reimplanted into the bladder at its normal site with 
complete recovery. He also reported two additional cases, one 
a patient of Edward L. Keyes and one of his own. In both of 
these patients the lesion was at the terminal end of the ureter. In 
Keyes’ patient the diverticulum was excised transvesically and the 
end of the ureter split and sutured to the vesical mucosa. Rath- 
bun’s patient had bilateral diverticula. The sacs and about 1.5 
inches of the ureters immediately above were excised and the 
ureters reimplanted into the bladder. 


In 1930 Wilmer L. Grantham reported a diverticulum of the 
left ureter, opposite the lower portion of the sacro-iliac joint in 
a nineteen-year-old boy. The ureteral catheter formed a loop in 
the sac. The ureter above the diverticulum and the renal pelvis 
were dilated. At the time of the report the patient had not been 
operated upon because of poor function of the opposite kidney. 
The patient suffered no inconvenience. He consulted Grantham 
after pus and albumin had been found in the urine when he 


applied for life insurance. In the discussion of this paper six addi- 
tional cases were reported: one by Thomas D. Moore of Memphis, 
Tennessee, one by E. S. Gilmer of Tampa, Florida, and four by A. 
J. Crowell of Charlotte, North Carolina. One of Crowell’s cases 
had been previously mentioned by Stevens. From the description 
of his cases in the discussion, three should probably be classified as 
diverticula of the ureter. One was a ureterocele. 


In 1931 Henry G. Bugbee reported seven clinical cases from 
the literature and added three of his own. These cases, from the 
literature, with the exception of Nicolick’s case reported in 1926, 
were referred to in the paper by Rathbun. Grantham’s case re- 
ported in 1930 is not included. Bugbee’s patients were all adult 
females. The diverticulum in one resulted from partial obstruc- 
tion of the ureter by calculi and occurred at an area weakened by 
a previous ureterotomy. The patient was relieved, and the 
diverticulum disappeared after dilation of the ureter and the 
passage of several stones. The other two were congenital diver- 
ticula or diverticula resulting from congenital narrowing of the 
ureter. One was relieved by splitting the ureteral orifice. <A 
ureteronephrectomy was necessary in the other. 
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In-1934 Raleigh L. Davis reported a ureteral diverticulum in the 
upper third of the right ureter. The patient, a male, aged thirty- 
five, was first seen in February, 1931, with a stone in the right 
ureter opposite the lower pole of the right kidney. The patient 
was not seen again until October 8, 1932, when he gave a history 
of right renal colic at varying intervals since his last admission. 
The stone was removed, and the patient left the hospital in good 
condition. A short time after returning home he had severe pain 
in the right renal area accompanied by chills and fever. Catheteri- 
zation and lavage of the right kidney pelvis relieved the symptoms. 
He returned on March 24, 1933, because of chills and fever. A 
pyelogram showed dilatation of the right renal pelvis and a sac- 
culation external to the ureter just below the kidney measuring 10 
by 13 cm. The sac was drained of 500 c.c. of purulent urine, and 
later a ureteronephrectomy was done. The ureter was constricted 
below the diverticulum and partly occluded by a stone which 
had not been recognized before operation. The wall of the 
diverticulum contained muscle fibers, apparently continuous with 
the ureter, but did not have an epithelial lining. 


In June, 1935, Logan J. Morgan reported a case of diverticu- 
lum 2 cm. long coming off from the right ureter about 4 cm. 
below the kidney. The patient was a woman twenty-four years 
of age. The kidney was severely infected and contained a stone. 
There was also a stone in the ureter near the renal pelvis. The - 
ureteral stone was removed and the kidney drained. At a later 
operation, the kidney was removed, but because of dense adhe- 
sions and the poor condition of the patient, the upper portion of 
the ureter and diverticulum was not removed. 


The most recent article on the subject was by Meredith F. Camp- 
bell, who, in November, 1936, summarized eighteen clinical and 
five postmortem cases from the literature and reported an addi- 
tional case. Campbell’s patient, a child of two and one-half years 
old, was first examined in October, 1933, because of pyuria which 
appeared during an attack of pneumonia. At the first examination 
the right ureter could not be catheterized, and the catheter met an 
obstruction 8 cm. from the left ureteral orifice. At subsequent 
examinations both ureters were catheterized. The ureters were 
dilated at intervals over a period of almost two years. On Octo- 
ber 3, 1935, the catheter was passed up the left ureter 15 cm. after 
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meeting obstruction 8 cm. from the ureteral orifice. A ureterogram 
showed a ureteral diverticulum 8 cm. in length coming off the 
ureter 2.5 cm. above the ureterovesical junction. The ureter and 
renal pelvis were moderately dilated. An excretory urographic 
study had been made at a previous examination, but the uretero- 
grams were valueless. The diverticulum was removed October 
24, 1935, and the child was discharged in good condition twelve 
days later. A follow-up examination November 18, 1935, showed 
that the left kidney pelvis was slightly larger than normal, but 
that the finer markings were well preserved. 

In addition to the reports already mentioned, R. Chwalla re- 
ported eight clinical cases from the European literature in 1930 
and added two from his own practice. Six of these cases, includ- 
ing one of his own, were reported in 1927 by Gottlieb. One 
was reported by Jank and one by Vorman. It is possible that 
some of the cases reported by Gottlieb were from the American 
literature. The source was not mentioned in the abstract of 
Chwalla’s paper. Chwalla’s cases and one by Vorman cited by 
Chwalla are included in Campbell’s tabulation. One of the pa- 
tients seen by Chwalla was a twenty-four-year-old woman with tu- 
berculosis of the kidney complicated by stone. The specimen con- 
tained a sacculated diverticulum 1.5 cm. below the renal pelvis 
about the size of a cherry and filled with phosphatic material. 
The other patient was a man sixty-one years old whose right 
kidney was removed because of infection and hydronephrosis. The 
hydronephrosis was caused by a stone impacted near the ureteral 
orifice. Five years later the patient died of coronary occlusion. 
At autopsy a diverticulum 3 cm. long and 1.5 cm. wide was 
found projecting from the ureter 15 cm. below the upper end 
of the remaining portion of the ureter. The structure of the walls 
of the diverticulum was similar to that of the ureter, and it con- 
tained an irregular concretion. Since, the stone believed to be 
in the ureter was not removed, it was probably in the diverticulum 
when the kidney was removed. 


CASE REPORT 


H. S. A., a married woman, aged forty, was examined July 6, 
1942, because of pain in the lower part of the abdomen and frequent 
and painful urination. She had been troubled with vague pain in 
both lower quadrants of the abdomen for four or five years accom- 
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panied by low backacke. She had also occasionally been aware of a dull 
ache in the left lumbar area. An x-ray examination showed a large 
oblong shadow in the pelvic area believed to be a stone in the bladder 
(Fig. 1). 

Physical examination was negative except tenderness in the su- 
prapubic area. Laboratory examination was not significant except 
that the urine was alkaline and contained a few pus cells and many 


Fig. 1. Stone in diverticulum of the left 
ureter. 


bacteria. Examination of the bladder showed the mucous membrane 
to be generally congested. The ureteral orifices appeared normal. 
There was a smooth oblong prominence over the base and posterior 
wall of the bladder which gave the appearance of a mass pressing 
against the external surface of the bladder. Indigo carmine given 
intravenously was eliminated freely in five minutes from the right 
kidney ; no dye was seen from the left orifice. 

After this examination the patient’s physician referred her to 
a general surgeon with the probable diagnosis of a calcified fibroid. 
She was admitted to St. Luke’s Hospital on July 6, 1942, and was oper- 
ated upon by Dr. Carrington Williams the following day. The follow- 
ing is a transcript of the operation: 

“A midline abdominal incision was made. The gall bladder was 
examined and found normal. The appendix, both tubes and ovaries 
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had been removed at a previous operation. The uterus was very 
small. Anterior to the uterus and outside the peritoneum there was 
a hard mass measuring about 4 inches in diameter. This mass ap- 
peared to be in the bladder, but cystoscopic examination done recently 
by Dr. Dodson reported the bladder to be normal. The peritoneum 
was closed. The peritoneum was then separated from the. bladder 
and from this mass which was behind the bladder. The tissue over 


Fig. 2. Microscopic section of the wall of the diverticulum showing metaplasia 
of the epithelial lining from prolonged irritation caused by the stone. 


the stone was opened, which revealed a cavity about 5 inches in diam- 
eter with a small amount of thin fluid and a stone irregularly about 
4 inches in diameter. The stone was removed, and on inspection of 
the cavity the lining was found to be smooth, obviously epidermoid. 
This mass was attached to the bladder on the left side. It was par- 
tially dissected out, but could not be entirely removed because in the 
lower portion there was an opening which led into the bladder, dila- 
tion of which resulted in passage of urine into this sac. The upper 
opening appeared to come from the ureter which was attached to 
the cyst, but a probe could not be passed into the ureter. It was 
either a diverticulum of the bladder with minute opening, or else it 
was a diverticulum of the left ureter. The latter was considered 
to be the most likely diagnosis. The excess portion of the wall 
‘was cut away, and the remaining portion sutured together, making a 
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double line of sutures including the two openings above described. 
There was a considerable amount of oozing which could not be entirely 
controlled. A cigarette drain was inserted down to the oozing area. 
Wound closed with chromic catgut, silkwormgut and silk.” 

The following is Dr. J. H. Scherer’s report of the microscopic 
examination of the tissue removed: “Sections of tissue show squamous 
cell epithelium overlying fibrous tissue and muscle. This has the 


Fig. 3. Diverticulum distended with a 4 per 
cent solution of sodium iodide. 


histology of vaginal mucosa, and it would be my impression that this 
is not a diverticulum of the ureter or bladder, but is a vaginal inclu- 
sion cyst. It seems hardly probable to me that transitional cell epi- 
thelium which lines the bladder and ureter could undergo this profound 
metaplasia” (Fig. 2). 

The patient’s convalescence was satisfactory except that she continued 
to discharge urine from the wound until the ninth postoperative 
day when a uretheral catheter was fixed in place for continuous 
drainage of the bladder. After this the wound healed within a 
week, and she was discharged from the hospital twenty-three days 
after the operation. 

The patient noticed very little improvement after this opera- 
tion. There was less disturbance of bladder function, but the supra- 
pubic pain and the dull ache in the left loin persisted. She re- 
sumed her duties as a teacher in the fall of 1942, but on July 15, 1943, 
she again entered the hospital complaining of the same symptoms that 
caused her to seek reliéf ‘the year before. 

Physical examination was essentially negative, with the exception of 
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tenderness over the lower portion of the abdomen. The blood count 
was normal, the urine alkaline, and contained considerable mucous and 
epithelial cells, but very few pus cells. Seventy per cent of the phenoil- 
sulphonephthalein was eliminated in two hours, 35 per cent in thirty 
minutes. 

A cystoscopic examination showed considerable distortion of the 
base of the bladder with the left ureteral orifice situated near the pos- 
terior wall. A leaded catheter was passed through the left ureteral 
orifice and apparently to the left kidney. An effort to catheterize 
the right ureter was not successful, apparently because of ureteral 
spasm. An x-ray showed the left catheter to be coiled up behind the 
bladder, and diodrast injected through the catheter outlined a cavity 
in the same area (Fig. 3). None of the solution could be seen above 
this area. The following day an intravenous urogram showed a 
well functioning right kidney with normal pelvis and ureter. None 
of the films showed evidence of left renal function. 

On July 17, 1943, she was again operated upon for the purpose of re- 
moving the diverticulum and the left kidney. The scar of the previous 
midline incision was excised down to the peritoneum. The peritoneum 
was dissected from the posterior wall of the bladder and from the 
diverticulum with considerable difficulty because of adhesions following 
the previous operation. As the peritoneum was dissected free and 
retracted medially, the left ureter was identified as it entered and ap- 
parently became incorporated within the left wall of the diverticulum 
(Fig. 4). Approximately three-fourths of the diverticulum, including 
the terminal portion of the ureter, was liberated and excised. The 
remaining portion extending beneath the base of the bladder was dense- 
ly adherent to both the bladder and the peritoneum. In this portion 
the mucous membrane was stripped from the wall of the diverticulum 
and the cavity lightly packed with gauze to control rather free oozing. 
The proximal end of the ureter was liberated well above the iliac 
vessels and ligated. Rubber tissue drains were placed behind the 
bladder and brought out through a stab wound to the left of the 
incision. The end of the gauze pack was brought out of the lower 
end of the wound and the wound closed. The patient was then turned 
on her side and a left lumbar incision made. When the left renal 
fossa was exposed, the left kidney could not be located immediately. 
The left ureter was identified and traced upward to a small nodule 
of densely adherent tissue, which was attached by a vascular pedicle. 
This was liberated and removed together with the ureter (Fig. 5). 
While looking for a bleeding vessel rather high in the wound, another 
smaller nodule was located and removed. There seemed to have been 
some vascular attachment between these two bodies, and a small solid 
cord from the upper nodule apparently had been freed when the 
lower nodule was removed (Fig. 5, B). 

Microscopic examination of the lower nodule showed renal tissue 
with partly obliterated tubules surrounded by connective tissue; while 
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Fig. 4. Diverticulum exposed at operation. 
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Fig. 5. A, Lower nodule 
of aplastic renal tissue in- 
cluding portion of ureter. 
B, Upper nodule of tissue 
with nonpatent cord. This 
cord was divided when re- 
moving the lower nodule, 
and a definite attachment 
could not be identified. 
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the upper nodule consisted chiefly of nerve bundles and a few partly 
obliterated tubules. A section through the midportion of the ureter 
showed the lumen partly lined with epithelial cells (Fig. 6). 

The patient was in considerable shock at the end of the operation 
and required the administration of 250 c.c. of plasma and a blood trans- 
fusion, in addition to 2000 c.c. of 5 per cent dextrose solution during 
the first twelve hours after operation. 


Fig. 6. Section of the ureter at about its midportion. 


After this her convalescence was uneventful except that she de- 
veloped leakage of urine from the vagina about ten days after 
operation. Examination showed a small vesicovaginal fistula just 
posterior to the trigone. Because of her weakened condition no effort 
was made to close the fistula at the time. She was discharged August 
29, 1943, free from pain and with the only complaint of a constant dis- 
charge of urine. She returned in December, 1943, at which time the 
fistula was closed. At the present time she is entirely well. 


COMMENT 


The majority of ureteral diverticula are congenital in origin 
and occur near the lower end of the ureter. They may represent an 
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abortive attempt at the formation of a second ureter or a localized 
dilatation of the ureter immediately above a congenital stricture. 
Acquired diverticula caused by localized expansion of a weakened 
‘ureteral wall above an obstructive lesion are occasionally reported. 
One of the three cases reported by H. G. Bugbee was of this type. 
Similar cases have also been reported by R. L. Davis and M. P. 
Logan. 

The diverticulum which I am reporting is of congenital origin. 
The large size of the sac must have been caused by regurgitation 
of urine through the ureteral orifice, since the kidney was aplastic. 
The retention of alkaline urine over many years resulted in the 
formation of the stone, which doubtless added increased tension 
within the diverticulum, thereby augmenting its growth. One other 
case of ureteral diverticulum accompanied by an undeveloped kid- 
ney was reported by Moore in discussion of Grantham’s paper. 
The patient was a lad of nineteen who had complained of at- 
tacks of urinary frequency at intervals of six months to a year 
since infancy associated with chronic pyuria. Recovery followed 
the removal of a large saclike dilatation of the lower ureter. 


The symptoms and diagnosis of ureteral diverticula have been 
discussed at some length in most of the papers reviewed. It is 
sufficient to note here that there are no characteristic symptoms 
and that the diagnosis is made by a careful urologic study. Pain 
in the side of the abdomen in which the diverticulum was located 
was present in most cases. When there is interference with renal 
drainage, pain is also complained of in the loin. In all cases with 
urinary stasis infection is apt to occur; consequently, it is not sur- 
prising that the pyuria and frequency of urination is frequently 
noted. In most of the cases x-ray evidence of a coiled catheter 
in the diverticulum was the first evidence of its presence. A 
carefully made ureterogram is an important diagnostic procedure 
in this as in all lesions of the ureter. 

The treatment is usually surgical. When the diverticulum is 
a tubelike structure resulting from the incomplete formation 
of a second ureter, it may be excised and the opening in the ureter 
sutured. When a large sac includes the ureteral wall near the 
bladder, it is occasionally possible to resect the sac including the 
ureter and reimplant the ureter into the bladder. If this cannot 
be done a ureteronephrectomy is necessary. Bugbee succeeded 
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in relieving one of his patients by dilating the ureter below the 
diverticulum and one by cutting a stenosed ureteral orifice followed 
by ureteral dilatation. 
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LONG-STANDING HYDRONEPHROSIS WITH 
ASSOCIATED UROLOGICAL DISEASE 


CASE REPORT 


VINCENT J. O’CONOR, M.D. 
From the Urological Service, Wesley Memorial Hospital, Chicago, Illinois 


J. A., a man, aged sixty-six years, a machine operator, entered 
Wesley Memorial Hospital October 13, 1943, complaining of ieft 
abdominal and lumbar pain which had been present for the past fifty 
years. This pain had been intermittent in its severity, but on an aver- 
age of twice yearly it had been accompanied by chills and fever, 
anorexia, and gastro-intestinal upset. For the past year there had 
been an increasing frequency of urination, in the daytime every hour, 
during the night three to five times, and pain and burning on voiding. 
Despite this handicap the patient stated that until the past month he had 
never been absent from his work for more than a day or two at a 
time during the past forty years. 


At the age of twenty (forty-six years ago), the patient consulted 
many physicians because of the left lumbar and abdominal pain. 
Among those consulted were Dr. Louis E. Schmidt and Dr. John 
B. Murphy. Dr, Schmidt made a diagnosis of left renal disease, 
probably hydronephrosis, and advised a left nephrectomy. Dr. Murphy 
objected to this diagnosis and assumed the patient’s trouble to be 
due to a gastrointestinal “stasis” and recommended catharsis, etc., 
and advised against surgery. Since this time the patient has had many 
conflicting opinions from a score of well-known physicians. 


He consulted us at this time because of loss of weight, frequency 
of urination, and dysuria. He stated that this urine had been “dirty” 
as long as he could remember. Aside from moderate dyspnea on exer- 
tion he had no other complaints. 


The patient was not acutely ill but rather thin and anemic looking. 
There was a rather marked degree of visible arteriosclerosis, but the 
general physical findings were not abnormal. Mouth, throat, chest, and 
cardiac findings were essentially normal. The blood pressure was 
138/74. An electrocardiogram indicated moderate myocardial damage 
but was not suggestive of coronary sclerosis. The abdomen was flaccid, 
and a mass of smooth, rounded outline extended from the eleventh 
rib on the left to below the iliac crest. This mass extended well beyond 
the midline so that it seemed to occupy about two-thirds of the ab- 
dominal content. The transverse and descending colon could be pal- 
pated distinctly anterior to the mass. The external genitalia were nor- 
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mal. Rectal examination showed the prostate to be moderately en- 
larged, smooth, soft, and symmetrical. 

Blood studies: Hemoglobin 13 Gm. (90 per cent); red blood cells 
4,140,000; leukocytes 18,750; polymorphonuclears 72; eosinophil 1; 
lymphocytes 23; monocytes 4; Schilling band 8; marked toxic gran- 
ulation of leukocytes. Blood Kahn and Wassermann tests were neg- 
ative. Urine was thick and ropy with 250 mg. albumin, no sugar ; cen- 


Fig. 1. 


trifuged specimen obscured with masses of red blood cells, pus cells, 
and a wide variety of casts. Urine culture showed Aerogenes coli, 
Escherichia coli, and Staphylococcus albus, all in profuse growth. Total 
nonprotein nitrogen of the blood was 27.9 mg. per 100 c.c. 

A preliminary x-ray film (Fig. 1) showed a round density, which 
measured about 3 cm. in diameter, in the region of the shadow of the 
lower margin of the right sacro-iliac joint. The density appeared to 
be laminated. In the region of the left kidney there was seen a homo- 
genous shadow density which measured about 25 cm. in diameter. 
This shadow displaced the small bowel and colon (Fig. 1). 


After the intravenous injection of Diodrast solution, the right 
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renal pelvis and ureter were outlined quickly and in a normal man- 
ner except for slight dilatation of the lower end of the right ureter 
(Fig. 2). At this time the laminated density had changed position 
and was seen above the bladder outline, on a level with the coccyx 
and in the midline. A delayed film showed no evidence of dye excre- 
tion from the left kidney, but the opaque shadow was seen low in 
the pelvis and more to left side (Fig. 3) than a few minutes previously. 
The bladder outline suggested a diverticulum of the right wall. A 
lateral film showed the large opacity posterior and in the lowest sacral 
region (Fig. 4). 

On cystoscopic examination 6 ounces of very turbid residual urine 
were found. There was marked elevation of the median lobe of the 
prostate, no intravesical or intra-urethral lateral lobe protrusion noted. 
The bladder wall was markedly trabeculated and in the right superior 
portion the orifice of a diverticulum was noted. There was no stone 
or tumor in the bladder. The right ureteral orifice appeared normal, 
and indigo carmine was excreted in good concentration five minutes 
after intravenous injection. The left ureteral orifice could not be iden- 
tified, and no dye appeared from the left trigonal area. 

A cystogram (Fig. 5) showed a somewhat distorted bladder outline, 
a large diverticulum, with a narrow connection, which projected from 
the right superolateral wall. The shadow previously observed was 
seen in the region of the upper left sacro-iliac junction. The long 
axis of the shadow had become transverse. 

The diagnosis at this point seemed to point to: (1) enormous left in- 
fected hydronephrosis ; (2) large right vesical diverticulum ; (3) benign 
obstructing prostate with cystitis; (4) adequate function of right kid- 
ney. 

The interesting point in discussion was whether or not the large 
supposed stone seen in the many varied positions was within the dilated 
pelvis or in a huge hydro-ureter, which was coiled in such a fashion 
as to traverse both sides of the true pelvis. I could not conceive of 
a ureter so large and believed that the renal pelvis must extend below 
the sacral region. 

On November 13, 1943, the patient was readmitted and was placed 
on indwelling catheter drainage and urinary antisepsis. On November 
20, under spinal anesthesia, a midline suprapubic incision was made 
and the bladder mobilized extraperitoneally. The diverticulum of the 
right wall of the bladder was easily mobilized and excised. A supra- 
pubic tube was fastened in the fundus of the bladder and the bladder 
wall closed tightly around it. The peritoneum on the left side was then 
reflected upwards for a considerable distance, and the wall of what 
appeared to me to be a dilated thickened renal pelvis was incised and 
4800 c.c. of thick purulent urine was evacuated through a large soft 
rubber catheter. Exploration of this opening found the large stone 
well up on the left side, and this was removed without difficulty. A 
24 F soft rubber catheter was fastened in place, and both cystotomy 
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and renal drainage tubes were brought out through the upper angle of 
the wound. 

The patient recovered nicely from this procedure, although the 
amount of drainage from the left renal tube gradually diminished. 

On December 3, 1943, a transurethral resection of 17 Gm. of benign 
prostatic tissue was done under intravenous sodium pentothal anes- 
thesia. 


Fig. 5. 


Four days later the suprapubic cystotomy tube was removed, and 
there was no leakage from the bladder. The urethral catheter was 
removed on the seventh post-resection day; the patient immediately 
voided freely with no suprapubic leakage. The patient was discharged 
in greatly improved condition with the drainage tube remaining in 
the left ureter or renal pelvis, we were not sure which. I did not 
want to take the chance of doing a retrograde injection of this tube 
at this time since convalescence so far had been very satisfactory. 

The patient returned on January 20, 1944, having gained 28 pounds. 
He experienced no urinary frequency or dysuria, was eating and 
sleeping well, and desired that the third operation be done without 
delay. A retrograde injection of 400 c.c. of 12 per cent sodium iodide 
solution through the retained catheter now showed that the tube was 
in a greatly dilated ureter and demonstrated a huge hydro-ureter and 
hydronephrosis, which had undoubtedly diminished greatly in size dur- 
ing the two months of constant drainage (Figs. 6 and 7). 
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On January 25, 1944, under continuous spinal anesthesia, a left 
Gibson incision was made (muscle-splitting), and the greatly enlarged 
left ureter was freed extraperitoneally without great difficulty except 
for attachments to the left external iliac vein in several areas. The 
ureter was looped well across the posterior aspect of the bladder so 
that at times the dissection carried us into the right lower pelvic area. 
The ureter was ligated at the point of apparent stricture at the vesical 


Fig. 6. 


junction and the wound closed with drainage. The patient was then 
placed in the elevated lumbar position and the usual lumbar incision 
made, exposing the renal fossa. The lower ureter was then drawn 
up into the wound and the kidney and ureter removed intact. There 
were dense adhesions completely surrounding the kidney with attach- 
ments to the posterior peritoneum, diaphragm, and psoas muscle. The 
pedicle blood supply was multiple and was clamped and ligated in four 
separate areas. The wound was closed in the usual manner with 
drainage. 

Pathological report of Dr. E. R. Strauser:—‘This specimen consists 
of a kidney, pelvis, and ureter with the surrounding fat. The kidney 
measures 17 by 9.5 by 5 cm. Portions of the wall are very thin and 
bulge from the general contour of the surface. These areas fluctuate 
as though filled with fluid. The pelvis is greatly distended, and the 
wall is thickened. The capsule of the kidney is thickened and is firm- 
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ly adherent to the surface of the kidney. The perirenal fat is very 
fibrotic and is adherent to the kidney and about the pelvis. The kidney 
pelvis measures about 5 cm. in diameter and empties into a broad 
thick walled ureter, which measures 34 cm. in length and 4 cm. in 
average diameter. The ureter is angulated about the center. On the 
concave side of this angulation there is an opening into the ureter, which 
measures about 4% cm. in diameter. The blood vessels are quite con- 


Fig. 7. 


spicuous on the surface of the pelvis and ureter. No opening can be 
demonstrated at the distal end of the ureter. A small papillary process 
measuring about 4 mm. in diameter projects into the lumen from the 
extreme fundic end of this blind end of the ureter. Sections of the 
ureteral wall at the blind end show very marked fibrous thickening and 
also proliferation of the smooth muscle of the wall. The mucosa is 
also very thick and in places shows increased vascularity. The mucosa 
varies greatly in thickness and in areas is moderately hyperplastic. 
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Small papillary folds also project from the mucosal surface for a short 
distance into the lumen. Inflammatory infiltration is almost insignificant 
and consists mostly of lymphocytes. Sections through the small papill- 
ary process reveal a true polyp and show increased vascularity and 
congestion. 

“Sections through the indurated plaque of tissue attached to the 
wall of the ureter just above the point of angulation show a tubular 
structure with thick muscular wall and a small central lumen lined 
by an epithelium, which resembles that of the vas deferens. This struc- 
ture shows no inflammatory changes but is firmly adherent to the wall 
of the ureter. The mucosa of the ureter opposite this structure shows 
erosion of the surface epithelium and considerable granulation tissue. 

“Diagnosis: Hydronephrosis; marked dilatation of ureter.” 

The patient made a smooth convalescence leaving the hospital on the 
twelfth postoperative day with slight drainage from the posterior 
angle of the lumbar incision. 

Examination of this patient on June 1, 1944, showed all incisions 
well and firmly healed. The patient had gained in all 35 pounds since 
his original operation and had been working since April 1 in a machine 
shop. The voided urine was grossly clear, and there was no residual 
urine in the bladder. 


COMMENT 


This case history was considered worth reporting for the follow- 
ing reasons: 

A hydronephrosis of enormous proportion was apparently known 
to exist for fifty years. 

The etiology was apparently a congenital obstruction at the 
left ureterovesical juncture. 

The patient appeared for operation only after an obstructing 
benign prostate and a large vesical diverticulum made life unbear- 
able. 

A large calculus in a dilated ureter presented the objective ap- 
pearance on x-ray examination of a “phantom stone.” 

The patient was completely relieved of all symptoms and of exist- 
ing urological disease by operation in three stages. 





DISCUSSION 


Dr. Leon HERMAN (Philadelphia, Pa.): Since peculiar abnor- 
malities seem to-be the order, I should like to show this slide. 
This is a photograph of the right upper urinary tract removed 
from a twenty-seven-months-old child who was sent to us with 
the diagnosis of Wilms’ tumor. This opinion was based on the 
fact that the urogram showed a crescentic, linear streak sugges- 
tive of pelvic pressure. As the specimen shows, this was explained 
by the fact that the pelvic deformity was due to pressure exerted 
by a hydronephrotic pelvis of the upper half of a double kidney. 
The interesting feature of the specimen, however, is. the enormous 
dilatation of the abdominal ureter which was approximately 6 
inches to 3 inches and was not only palpable but visible. This 
peculiar localized hydro-ureter was due to partial obstruction of 
the ureter draining the hydronephrotic portion of the kidney by 
an. anomalous vessel together with an almost complete obstruc- 
tion at the pelvic brim caused, as far as one could tell, by peri- 
ureteral adhesions. This condition, in my experience, is unique. 


Dr. Vincent J. O’Conor (Chicago, Ill.): I wish to declare 
very emphatically against the rationale of local excision of any 
tumor of the ureter. During the past twelve years we have op- 
erated upon eight patients with primary papillary tumors of the 
ureter. In all of these patients we performed a complete nephro- 
ureterectomy including a generous portion of the bladder wall. 
We have been very fortunate in that none of these patients have 
as yet demonstrated any recurrence of tumor and are all living 
and well. In one patient operated upon about fifteen years ago 
where the kidney and all of the ureter except the intramural por- 
tion were removed, the patient died three years later of recurrence 
of tumor in the bladder wall and intramural ureter. 


We have seen six patients where only partial excision of the 
ureter and kidney has been done by others for tumor of the 
ureter. In all of these patients, recurrence of the tumor occurred 
in the ureteral stump and in two instances in the bladder. 
Three of these patients had very low-grade tumors and after re- 
moval of the ureteral stump with a cufflike area of the blad- 
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der wall have shown no recurrence. The other three have died 
from tumor metastases. These experiences emphasize that the cur- 
ability of primary tumors of the ureter is directly dependent upon 
a complete. surgical removal of the entire urinary tree at the time 


of the original diagnosis. The slides which I am showing emphasize 
these remarks. 





A TWELVE-YEAR CURE FOLLOWING NEPHRECTOMY 
FOR ADENOCARCINOMA AND LOBECTOMY FOR 
SOLITARY METASTASIS 


J. J. DELLINGER BARNEY, M.D. 


Boston, Massachusetts 


This case was reported at a meeting of this society in 1938 by 
Dr. E. D. Churchill and the present writer. At that time we were 
able to speak of the case as a five-year cure. As the patient is 
now not only alive, but in perfect health and free from any dem- 
onstrable evidence of metastatic lesions, it now seems worth while 
to put the case on record as a twelve-year cure—or, to be exact, 
one which is still cured thirteen years after the solitary lung me- 
tastasis was first demonstrated by x-ray. A very brief résumé of 
the case seems desirable. 


The patient was first seen by my colleague Dr. Donald S. King 
because of symptoms which strongly suggest lung tuberculosis. At this 


time x-ray showed a discrete, irregular shadow about 2.5 cm. in di- 
ameter in the center of the left lung, midway between the apex and 
the base. The radiologist remarked that ‘one must suspect a malignant 
growth.” During the next year the patient was studied and observed 
on numerous occasions both in Boston and elsewhere, without find- 
ing tubercle bacilli in the sputum or other confirmatory evidence of 
tuberculosis. Abdominal examination was reported to be negative 
on several occasions, and only on one or two occasions was anything 
more than a few blood cells found in the urinary sediment. 

In April, 1932, the patient was referred to me by Doctor King (a) 
because of the microscopic blood in the urine and (b) because a 
large, irregular, nontender, movable mass was finally found in the 
left loin. Complete urologic study demonstrated beyond all doubt that 
there was a large tumor—probably neoplastic—arising from the lower 
pole of the left kidney. Meantime several films of the chest showed 
that the nodule in the left lung had definitely increased in size be- 
tween November, 1931, and April, 1932. Nephrectomy was considered 
to be justifiable as no other demonstrable metastases could be found. 
It was believed that the mass in the lung could subsequently be 
handled either by radiation or by operation. 


Nephrectomy was performed by the writer on April 18, 1932. Con- 
valescence was uneventful. The pathologist’s report on the nephrec- 
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tomized kidney showed the tumor to be adenocarcinoma. There were 
a few mitotic figures in the sections, together with large areas of 
degeneration. 

In view of the still possible chance that deep roentgen therapy 
would favorably affect the nodule in the left lung, this was carried 
out from April until May, 1932. Meantime the nodule definitely in- 
creased in size. The opinion of all concerned was that we were deal- 
ing with a metastatic growth, that it was apparently solitary, and 
that its operative removal should be undertaken. 

Operation was done by Doctor Churchill on July 18, 1933. The 
tumor presented in the lower part of the upper lobe bordering on the 
interlobar fissure, but not involving it in adhesions. There was no 
evidence of plural or lymphatic metastases. About two-thirds of the 
upper lobe was excised with the tumor. Recovery from operation was 
uneventful. 

The pathologist stated that the tumor was completely surrounded 
by lung tissue except in one area on the medial surface. The diagnosis 
was metastatic renal adenocarcinoma. The pathologist commented that 
“the tumor cells in this metastasis are swollen, much larger and more 
atypical than those seen in the primary renal tumor. This change 
in appearance may be due to two factors: (1) more rapid growth of 
the tumor and (2) the effect of roentgen-ray therapy. There is no 
doubt, however, that the tumor is a metastasis and not a primary 
lung neoplasm.” 

After operation all signs and symptoms suggestive of lung tu- 
berculosis disappeared. 

Since the lobectomy in July, 1933, the patient has been under fre- 
quent observation. She is now sixty-seven years old.. She has gained 
weight and has no clinical or x-ray evidence of either tuberculosis or 
metastatic disease. The urine remains entirely negative. 


It was remarked by Doctor Churchill and myself in our report of 
1938 that a careful search of the literature up to that time showed 
no case identical with the one which we reported. A further search 
of the literature from 1938 to date also shows no similar case so 
far as I can determine. It is possible, of course, that such cases 
have been observed, but in view of their extreme rarity it seems 
unlikely that no report of them would have been made. 

The nature of renal neoplasms is such that multiple, rather 
than single, metastases are likely to occur, so that in speaking of 
a “solitary” metastasis one means that only one is demonstrable. 
Others, both undemonstrable and asymptomatic, may be and often 
are present. 

That metastases to the lung from renal adenocarcinoma may oc- 
casionally undergo spontaneous regression has been shown both 
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clinically and roentgenologically. Bumpus reported such a case 
in 1928, and Beer mentioned two of a similar nature in 1937. 

That there is some unknown biologic force which retards the 
development of these secondary tumors seems to be unquestion- 
able. I believe it quite possible, even probable, that further advances 
in biologic chemistry, in roentgenographic study, and in pathologic 
research will reveal secrets of which we are as yet only dimly 
aware. 

In conclusion, I wish to emphasize that: A lung metastasis from 
adenocarcinoma of the kidney was not radiosensitive in the case 
reported. A metastasis which is accessible to surgery and apparent- 
ly solitary should be removed together with primary growth. Al- 
though no unconditional claim is made that the case reported is 
unique, no comparable case has been found in the literature. 
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TUBERCULOMA OF THE SPERMATIC CORD 


NORRIS J. HECKEL, M.D., and LT. FREDERIC A. dePEYSTER, MC, AUS 


From the Department of Urology, Presbyterian Hospital, Chicago, and College 
of Medicine, Department of Surgery, University of Illinois, Chicago 


Tuberculosis of the spermatic cord, or more specifically the vas 
deferens, secondary to genital tuberculosis is frequently observed. 
However, a tuberculoma of the spermatic cord only is a rare con- 
dition and warrants the following case report. 


CASE REPORT 


Mr. J. S., a mechanic, aged forty-one years, entered the Presby- 
terian Hospital on November 2, 1941, because of a swelling and in- 
termittent dull ache in the upper part of the right side of his scrotum. 
The tumor was first noticed about two months previously and gra- 
dually increased until now it is the size of a large olive. In his past 
history the important findings are an operation for a ruptured duo- 
denal ulcer in 1936 and several brain decompressions, the last one 
in 1939. There is no personal nor family history of tuberculosis. 

The physical examination revealed a well-nourished and well-de- 
veloped man about forty years of age. On the right side of the head 
were several old healed scars from the previous temporal decompres- 
sions. The neck, lungs, and heart were within normal limits. The ab- 
domen revealed no unusual findings except an old scar in the midline 
above the umbilicus. 


Midway between the upper part of the right testis and the external 
ring, and apparently attached to the cord, was a nontender tumor 
about 4 cm. by 2 cm. It was smooth, firm, movable, and well circum- 
scribed. The right testis and the right epididymis were normal, as were 
the left testis and epididymis. 

On rectal examination the prostate was of normal size, it was soft, 
and there were no nodules nor areas of induration. There was no 
inguinal adenopathy. 

The hemoglobin was 14 Gm. per 100 c.c.; the red blood cells 4,980,- 
000; the white cells 10,000. A Wassermann reaction was negative. 
Urine was normal, and no acid-fast bacilli were seen. The blood pres- 
sure was’ 120/78. A chest fluoroscopy was negative. 

On November 4, 1941, under gas anesthesia, the tumor was re- 
moved through an incision on the right side of the scrotum (Fig. 1). 
It involved the spermatic cord. The right testis and epididymis were 
found to be normal except for some edema of the epididymis. Be- 
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cause tuberculosis was considered in the diagnosis, an epididymectomy 
was done. 

The postoperative course was uneventful. The right testis even- 
tually atrophied apparently because of an inadequate blood supply. In 
February, 1944, twenty-seven and a half months after operation, he 
was seen and was well. 


Pathological report: The specimen consisted of two types of tis- 


Fig. 3. Section of tumor showing typical 
tubercles with central area of necrosis sur- 
rounded by macrophages and lymphocytes. 
Note giant cell. 


sue, one labelled “tumor of the cord” previously opened; it was en- 
capsulated, firm, gray-white, and was spherical in shape 5 cm. by 4 cm. 
by 2 cm. To one portion was attached strands of muscle tissue. The 
sectioned surface was a homogenous gray-white (Fig. 2). 

In the histological studies of this tissue, stained with hematoxylin 
and eesin (Fig. 3), there were miliary and conglomerate tubercles in 
a large region of fibrous tissue. The tubercles were typical, having 
central regions of necrosis, surrounded by macrophages and lym- 
phocytes scattered through the fibrous tissue. The fibrous tissue pro- 
liferation surrounding these tubercles was extensive. The other tissue 
labelled “epididymis” showed the tubular walls to be thickened and 
the columnar lining was intact. The lumen contained numerous sper- 
matozoa. No evidence of tuberculosis was seen. 
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COMMENT 


“Tuberculoma” is a term employed to indicate a tumor caused 
by the bacillus of tuberculosis. However, the definitions con- 
cerning its meaning are not exactly clear. Tuberculomas have been 
infrequently found and described in the central nervous system, 
brain, orbit, middle ear, male breasts, about the rectum, stomach, 
and abdominal wall, and more recently two of the kidneys have 
been reported, one by Bugbee and the other by Wang and Flaque. 
Tuberculomas of the spermatic cord are very rare. In the litera- 
ture only two reports have been found, and one was by Walter 
G. Schulte in 1942. His patient was thirty-four years of age. He 
had a circumscribed tumor, 2.5 by 1.5 cm., that involved the right 
spermatic cord. The tumor and right testis were removed, and 
the patient made an uneventful recovery after the operation. 
The histological studies revealed tuberculosis. Another report was 
that of Ferreira, Trabb, and Itoiz, concerning their findings of a 
tuberculoma of the cord in a fifty-year-old peddler. This, too, 
was on the right side and about the size of a hen’s egg. They 
were able to remove the tumor and apparently preserve the blood 
supply to the testis. These authors found two other case reports 
of tuberculoma of the spermatic cord, one by Legueu in 1909 and 
another by Figueroa Alcorta and Trabucco in 1936. However, we 
have not been able to confirm these reports. 


CONCLUSION 


The history of a man with tuberculoma of the spermatic cord 
is presented. 

Tuberculoma of the spermatic cord is a rare finding. 

After the removal of the tuberculoma the patient is in 
excellent health. 
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PROGNOSIS IN TERATOMA TESTIS 


BENJAMIN S. BARRINGER, M.D. 
From the Memorial Hospital, New York, New York 


With the immense amount of material at our disposal, with 
the many cases of the radical Hinman-Chevassu operation done 
by Hinman, Cahill and others, with the many cases in which ra- 
diation has been used and begun twenty-eight years ago at the 
Memorial Hospital, with considerable autopsy material at our dis- 
posal,” we ought to be in a position to determine when a patient 
is first seen exactly and precisely what method is best adapted to 
give the most assured chance of survival. 

It is the purpose of this paper to present phases in the diagnosis 
of teratoma testis which as far as the literature goes have been 
much neglected and which seem to the author to hold the key to 
the proper treatment, whether it be radiation pre- or postopera- 
tive, whether it be simple orchidectomy or the radical Chevasseu 
operation. These are (1) the pathological examination of the 
testicular tumor; (2) determination of the involvement of the 
cord; (3) the physical examination; (4) the distribution of the 
lymph stream involvement; (5) a thorough knowledge of autopsy 
material. 


THE PATHOLOGICAL EXAMINATION 


An early and simple orchidectomy is necessary to provide us 
with the pathological diagnosis. With the exception of those very 
rare cases in which an extremely high prolan B output indicates a 
chorioma, there is absolutely no sure method of making a pre- 
operative diagnosis. It does not seem to matter, so far as the final 
outcome is concerned, whether the testicle is immediately removed 
or removed some weeks after irradiation. 

I have reviewed the pathological material of all cases in our 
living files, and the results of this review point out some illumi- 
nating facts. 

There were sixty-nine cases in all. Of these there were fifty-five 
cases of seminoma (80 per cent) and twelve cases of adenocar- 
cinoma (17 per cent). One of these cases was complex and cystic 
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teratoma and was classified as seminoma because of foci of this 
disease throughout the tumor. One case was embryonal adenoma- 
malignum classified under adenocarcinoma. There was one case of 
spindle cell sarcoma and one of adult cystic teratoma, a non- 
malignant tumor. There were no cases of that most malignant 
testicular tumor, the chorioma. These statistics represent pretty 
accurately the situation which confronts us when a patient with 
teratoma testis is first seen. There is a large chance that he has 
a seminoma and a slight chance that he has an adenocarcinoma. 
There is but a very slight chance that he has either a nonmalig- 
nant tumor or a chorioma, and these two we can neglect because 
the former is nonmalignant, and simple orchidectomy in the chorio- 
ma is all that one can do. 

Keeping these facts in mind would seem to simplify the problem. 

Still further analyzing the cases in the living files we find that of 
fifty-five cases of seminoma, thirty-one patients (56 per cent) are 
well five years or more and that nine of these thirty-one (29 per 
cent) had metastases. Of the twelve adenocarcinomas ten (83 per 
cent) are well five years. Four of these ten (40 per cent) had 
metastases. 

Considering the relative number of cases in both groups these 
figures emphasize that, while the testicular seminoma is much more 
radio-sensitive than the adenocarcinoma, a surprisingly few patients 
with metastasizing seminoma survive, whereas a relatively high per- 
centage of metastasizing adenocarcinoma patients survive more 
than five years. The case reports of the four metastasizing adeno- 
carcinoma of the testicle surviving more than five years follow: 


CASE REPORTS 


Case 1—A. F. W., aged twenty-four, was admitted to the Memorial 
Hospital on February 2, 1938, with a two months’ history of painless 
swelling of his left testicle. His testicle was the site of a tumor. There 
were no signs of metastases. His testicle was removed after irradia- 
tion. The pathological diagnosis was “embryonal adenocarcinoma, 
Grade III, partly necrotic but with much fully viable disease.” He 
had deep x-ray therapy to his middle and lower abdomen—1800 R 
anteriorly and 1800 R posteriorly. In April, 1938, there appeared 
left supraclavicular gland metastasis. This receded under irradiation. 
In June, 1938, he had some right sacral nerve pain. evidently from a 
metastasis around the nerve. Notwithstanding irradiation of this area 
(2400 R) his pain continued ; he lost much weight (about 35 pounds), 
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he looked cachectic. He was taking morphine sulfate gr. %4 every 
four hours. This did not control his pain. He was given cobra venom 
injection for pain, receiving twenty-four injections. This also did not 
control his pain. He was given 12 m. of absolute alcohol intraspinous 
injection, between the twelfth dorsal and first lumbar vertebrae, the 
patient lying on his right side. His pain almost immediately ceased, 
and he gained 32 pounds in weight by May, 1939. Now in May, 1944, 
he is in perfect health. 


Case 2.—M. G., aged eighteen, was admitted to the Memorial Hos- 
pital in October, 1930, with a history of an undescended right testicle. 
At the age of twelve or fourteen his left testicle began to enlarge. In 
June, 1930, his left testicle was removed. The pathological examina- 
tion of a submitted slide showed “several types of malignant change, 
embryonal carcinoma with lymphoid stroma, embryonal adenocarcino- 
ma and squamous carcinoma. Much of this tumor is radioresistant.” 

Six. weeks after the operation the patient noticed a swelling of 
his left groin, which kept enlarging. When first seen he had a nodular 
thickening in his left groin 1 by 7 cm., which was undoubtedly a metas- 
tasis from his original tumor. There was a sense of fullness in his left 
lower abdomen; pain in his back; gastric disturbance. His abdomen 
was irradiated by the radium element pack. He received 120,000 milli- 
curie hours between February 16, 1931, and March 7, 1931. In April, 
1931, his groin and abdomen masses were not palpable. 

In July, 1943, he had no evidence of tumor of the abdomen or groin. 


Case 3.—E. A. L., aged twenty-five, was admitted to the Memorial 
Hospital on April 2, 1937, with a history of three months’ aching pain 
in right testicle with progressing enlargement for two months. The 
testicle was removed in March, 1937. The histological diagnosis was 
embryonal adenocarcinoma, Grade III. When first examined there 
was a suggestion of a mass in his right abdomen. He was given irra- 
diation to his right abdomen. In November, 1937, metastatic nodules 
developed in his right lung. These were irradiated. In April, 1938, 
lungs were clear. In January, 1944, he showed no signs or symptoms 
of his disease. 


Case 4.—B. P., aged twenty-six, was admitted to. the Memorial Hos- 
pital in November, 1936, with a history of swelling of his right testicle 
for three months. In January, 1936, the testicle was removed. The 
pathological examination showed “adult teratoma with mass of em- 
bryonal adenocarcinoma and carcinoma with lymphoid stroma.” In 
May, 1937, there appeared a small mass in his right abdomen approxi- 
mately 5 cm. in diameter. This mass was treated by deep x-ray therapy. 
The right abdomen and epigastrium were given between May, 1937, and 
September, 1937, thirty-five treatments of 250 R each. T.S.D. 70 cm. 
totaling 8750 R (he previously had a mild course of deep x-ray to 
his right abdomen). In September, 1937, the abdominal mass had 
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grown slightly larger. In January, 1938, this mass was still present. 
In February, 1939, this mass had vanished. In July, 1938, a metastatic 
lymph node appeared in the left supraclavicular region. This was 
given 1500 R through a 7 cm. cylinder. In May, 1939, there was a 
fibrosed mass in the left supraclavicular area. In March, 1944, the 
patient was well and working. 


THE INVOLVEMENT OF THE CORD 


The lymphatics of the cord are not often invaded by the testic- 
ular tumor. If there are metastases by way of the lymph chan- 
nels, such metastases generally pass through these without in- 
volving them and lodge in the glands beyond. 

If there is direct invasion of the lymph channels, this is shown 
by the pathological examination of the cord in the removed testicle 
or by teratomatous growth at the site of the stump of the cord 
occurring sometime after the operation. 

If the lymphatics of the cord are involved, then the prognosis 
is much more grave. The following case illustrates the points: 


Case 5.—Patient B. was admitted to the Memorial Hospital on De- 
cember 28, 1943. On June 12, 1942, he noticed a swelling of the right 
testicle and pain in the lower right abdomen. The swelling and pain 
became worse. Physical examination showed an enlarged testicle. 
X-ray of the chest revealed no malignancy; thickening in the right 
inguinal region, no mass in the lower right abdomen. The Aschheim- 
Zondek test was negative both for Prolan A and B (less than 100 
units per liter). His testicle was removed. The pathological examina- 
tion showed embryonal adenocarcinoma, Grade IV, with invasion of 
the lymphatics of the spermatic cord. Deep x-ray treatment was given 
to the right lower and upper abdomen. Later the right lower abdo- 
men showed a deep mass of metastasis. It was treated by x-ray. Well 
until December 11, 1943, when x-ray showed a mass in the right 
upper sternum which was treated by x-ray. The right lower abdominal 
mass recurred, and later a swollen right leg was noticed. The abdominal 
mass was treated by x-ray. In March, 1944, the patient had great 
swelling of the right leg and pain and was going downhill rapidly. 
He died in April, 1944. 


THE PHYSICAL EXAMINATION 


This examination of the patient is routine with all urologists. 
The most important ones are to determine masses in the abdomen, 
and left supraclavicular (signal node) involvement. An x-ray of 
the chest may reveal lung metastases. One examination rarely 
done, and it is strange that trained urologists should neglect this, 
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is the rectal. In a very few cases, perhaps 1 per cent, the peri- 
prostatic lymphatics are the site of massive metastasis. If such 
metastases are present, the prognosis is naturally more grave. 


THE DISTRIBUTION OF. THE LYMPH STREAM INVOLVEMENT 


Lymphatic Metastases. — Rouviére? describes the lymphatics 
draining the testicle as follows: “All lymph trunks of the testicle 
eventually arrive at the posterior superior border of the organ 
and thence along the blood vessels of the spermatic cord. 


“The lymphatics accompany the internal spermatic artery and 
vein, and having arrived at. the point at which these blood vessels 
cross the ureter, the testicular collecting trunks commence to 
separate from the spermatic blood vessels. They finally are drained 
by the abdomino-aortic nodes, which run from the level of the 
renal vein to the bifurcation of the aorta. 

The abdomino-aortic nodes are not the sole direct recipients of 
the lymphatics of the testicle. There are other lymph vessels that 
terminate in an external iliac node placed on the external iliac 
vein in front of the point where the latter is crossed by the ureter.. 
(The above applies to the testicle proper.) The lymphatics of the 
epididymis terminate in the external iliac node. The lymphatics 
of the ductus deferens anastomose with those of the epididymis 
at its origin and with the lymphatics of the seminal vesicles, the 
bladder, and of the prostate at its termination. The author also 
notes that the lymphatics of the ductus deferens empty into the 
external iliac and hypogastric nodes. 

“Supraclavicular nodes: The normal collateral branches of the 
thoracic duct are the efferent collecting trunks from the intercostal 
nodes on the course of which the juxtavertebral nodes are found. 
These collateral branches, instead of terminating in the thoracic 
duct, all open into an independent prevertebral collecting trunk; 
this collecting trunk is then joined to both ends of the thoracic 
duct by its two extremities only, the trunk terminating above di- 
rectly in the jugulosubclavicular junction or in a node of the trans- 
verse cervical chain.” 

The practical application of this is that, if there is a metastatic 
supraclavicular node, there is possibly a metastatic chain of nodes 
all along the course of the thoracic duct. This is not always the 
case, as I have seen a left supraclavicular metastatic node disappear 
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under irradiation and the patient remain well in spite of the fact 
that there was no irradiation of the thoracic duct. 

Because the lymphatics of the testicle generally drain into the 
abdomino-aortic nodes, we most frequently find the first metastasis 
in the upper abdomen above the bifurcation of the aorta. This 
does not preclude the possibility of a lower abdominal metastasis, 
as these are the glands (external iliac) which drain the epididymis. 
The teratoma originating in the rete testis, at the junction of the 
testicle proper and the epididymis, may grow either toward the 
testicle or toward the epididymis or involve both.” 


AUTOPSY MATERIAL 


In a survey of the material from thirty-seven autopsied cases 
of teratoma testis many illuminating facts appear. 

The regional node involvement of thirty-seven autopsied cases 
expressed in percentage is as follows: inguinal, four cases (10.8 
per cent) ; pelvic and iliac, fourteen cases (37.9 per cent) ; lumbar, 
twenty cases (54.16 per cent); celiac, twenty-one cases (56.87 
_ per cent); mesenteric, seven cases (18.95 per cent); mediastinal, 
eighteen cases (48.7 per cent) ; bronchial, thirteen cases (35.2 per 
cent) ; cervical, thirteen cases (35.2 per cent). 

A tumor of the testis rarely metastasizes to the inguinal nodes 
unless it has perforated the tunica vaginalis or capsule of the 
testicle. In Cases 4, 26, and 31 these nodes appeared after op- 
eration. This is significant as we believe that inguinal node in- 
volvement may be the result of cutting into the teratoma with 
the resultant implanting of tumor cells in the operative wound 
and a secondary involvement of the inguinal glands. In Case 16 
the inguinal nodes were contralateral only. The explanation of this 
finding is not clear. However, this patient had generalized me- 
tastases. 
dn ten cases (27 per cent), there was node involvement which 
extended from the lumbosacral promontory to the left supra- 
clavicular region. In five cases (13.5 per cent) in which the ab- 
dominal and mediastinal nodes were involved, the left supraclavic- 
ular nodes were not palpable.. The mediastinal nodes were in- 
volved in 48 per cent of the cases. In the chest radiographs ob- 
served, there was no hint of mediastinal involvement in less than 
half of the cases. The bronchial and cervical nodes were each in- 
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volved in thirteen cases (35.2 per cent), but involvement in both 
regions occurred only seven times (18.95 per cent). 

' In seven cases in which the right testicle was the primary focus 
there were left-sided supraclavicular, so-called signal, nodes. In 
six cases in which the primary focus was in the left testicle there 
were left signal nodes. 

In many cases the center of the nodes or metastatic foci, es- 
pecially those in the liver, was broken down and hemorrhagic. 
In five cases of this type the peritoneal cavity contained bloody 
fluid in amounts up to 3000 c.c. This observation has been made 
at the operating table and may be very puzzling. 


Gross Metastasis to the Head and Neck.—In three cases there 
was intracranial disease which did not involve the brain (men- 
inges). In three other cases the brain was involved, which gives 
16.24 per cent with intracranial involvement. This region was 
examined in less than half of these cases. This figure, therefore, 
would be materially increased if the actual number of cranial ex- 
aminations was known. 

In Case 17 the spinal cord was involved. This case has been re- 
ported by Kennedy and Stevenson. The thyroid was involved by 
metastasis only once, it being the only cervical structure involved 
other than lymphoid tissue. 


Gross Metastases in the Thorax.—The lungs were involved in 
twenty-nine cases (78.37 per cent). The pleura was involved in 
fourteen cases (37.9 per cent). In cases of pulmonary metastasis 
the mediastinal nodes were involved sixteen times (55.1 per cent). 
The bronchial nodes were involved thirteen times. (44.9 per cent) 
when tlie lungs were involved. In two cases (5.4. per cent) there 
was bilateral hemothorax. In two cases (5.4 per cent) there was 
unilateral hemothorax. In one case there was bilateral chylo- 
thorax. Obstruction of the thoracic duct does not always result in 
chylous fluid accumulation because this may be conducted to the 
blood stream by accessory ducts. In two cases there was a dis- 
crete metastatic focus within the chest wall. In two cases there 
was intravascular extension into the right auricle. This will be 
referred to later. In two cases the presence of pulmonary tuber- 
culosis was noted. ‘ : 

In a surprising number of cases the diagnosis after first ad- 
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mission to a hospital is pulmonary tuberculosis because of the 
cachetic appearance, weight loss, night sweats, loss of appetite, 
cough, and eventually blood-stained sputum. Most of these au- 
topsied cases showed no evidence of tuberculosis at postmortem 
examination, and the clinical picture could be readily explained by 
metastatic teratoma testis. 

Gross metastases were found in the abdomen in the following 
locations: diaphragm, four cases (10.8 per cent); liver, twenty- 
eight cases (75.8 per cent); spleen, four cases (10.8 per cent) ; 
pancreas, three cases (8.2 per cent); kidneys, six cases (14.2 per 
cent); adrenals, four cases (10.8 per cent) ; retroperitoneal mass, 
twenty-two cases (59.57 per cent); gastro-intestinal tract, two 
cases (5.4 per cent); genito-urinary tract, excepting kidneys, four 
cases (10.8 per cent). 

Where there was pulmonary involvement—twenty-nine cases, 
the liver was involved in twenty-two cases (75.86 per cent). The 
liver was involved in only six cases (21.42 per cent) without lung 
involvement. 


Liver Involvement.—Metastasis to the liver, in most cases, must 


be blood-borne. Therefore, there is no relation between the liver 
metastasis and the site of the primary tumor. This is borne out 
by the record. In twenty-eight cases in which tumors were found 
in the liver, the right testicle was the primary focus in thirteen 
and the left in fifteen cases. This factor is extremely significant 
and to us an unexpected finding. 

The gastro-intestinal tract was involved once by multiple dis- 
crete lesions and once by extension from a retroperitoneal mass 
into the duodenum. 

The genito-urinary tract was involved intrinsically in nine cases 
(24.3 per cent). The kidney parenchyma was involved by metas- 
tasis four times and by extension from a retroperitoneal mass 
once. Twice the involvement was bilateral and thrice unilateral. 
Frequently the kidney is embedded in a retroperitoneal mass, but 
its capsule is a pretty effective barrier in preserving the integrity 
of the kidney. The kidney was hydronephrotic by pressure of the 
tumor, either upon the ureter or upon the kidney pelvis, four times. 

In one case metastatic teratoma testis which involved the kidney 
parenchyma grew into the renal vein, whence it extended into the 
inferior vena cava and spread superiorly into the right auricle and 
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inferiorly into the right common iliac vein. In this same case the 
metastatic disease extended from the kidney into the renal pelvis 
and down the ureter to present itself in the bladder. 


The renal pelvis was involved once by metastasis and once by 
extension, which resulted in a pyonephrosis mistaken for a meta- 
static retroperitoneal mass. The comparatively large number of 
cases with kidney involvement in this series of cases was also un- 
expected by the authors. The ureters were involved intrinsically 
by metastasis but once. In one case with generalized metastasis 
the bladder contained a discrete metastatic tumor nodule. In one 
case with generalized metastasis the periprostatic plexus was oc- 
cluded by tumor clot. In two cases the spermatic cord was in- 
volved by extension of the testicular disease. In one of these 
cases the spermatic vein was occluded by tumor clot, which ex- 
tended uninterruptedly into the right auricle of the heart and up 
into the vena azygos. 

Retroperitoneal tissue was involved in twenty-one cases (58.87 
per cent), and of these cases seven (33% per cent) were bilateral 
masses. Involvement of the retroperitoneal tissues accounts for 
operation being carried out in some of the cases after cursory 
examination, with a pre-operative diagnosis of abdominal mass, 
appendicitis, et cetera. This also accounts for the complaints of 
constipation, intermittent intestinal obstruction, arthritis of spine, 
sciatica, and other common standbys. 


Bilateral Abdominal Involvement.—In twenty-seven cases (72.9 
per cent) there was a surprisingly large number of cases in which 
either the retroperitoneal metastases or metastases to intra-ab- 
dominal organs or both showed bilateral abdominal involvement. 
This is of vast importance when abdominal irradiation of these 
cases is considered. We would hesitate to say how frequently in 
the past our irradiation therapy has been confined to one side of 
the abdomen—certainly in a large percentage of cases. This will 
have to be rectified in the future. 

Hemoperitoneum was present in five cases. 


The skeleton was involved in four cases (10.8 per cent). The 
ribs were involved three times, the spine twice, and the calvarium 
once. It would seem that the metastases to the lungs, liver, and 
retroperitoneal tissues were so numerous and extensive and made 
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such a great demand upon the patient’s reserve that the skeletal 
foci did not have sufficient time to make themselves apparent in 
bone. 


SUMMARY 


Much of the material here presented has been published before. 
It is reviewed to make the picture complete. The cases in the 
living files and autopsy results give us, it would seem, a more 
complete idea of the complex picture presented by teratoma testis. 
_ We need to concentrate upon just two pathological types: the 
seminoma constituting the large majority of cases and the adeno- 
carcinoma. In relation to their frequency of occurrence, the adeno- 
carcinoma with metastases shows a relatively higher five-year cure 
than does metastasizing seminoma. And this notwithstanding the 
fact that the seminoma is more radiosensitive. The reason for 
this is obscure. 

Because autopsy material shows that in 72 per cent of cases 
there is bilateral involvement of the abdomen, either by glands or 
metastatic involvement of intra-abdominal organs, one reason for 
failure of radiation is indicated. Also because the liver is in- 
volved in 75 per cent of cases where lung metastasis occurs, we 
can expect very few cases of lung metastasis to be cured by irra- 
diation. 

Often neglected in the examination are the condition of the 
cord and the periprostatic lymphatics. It is probable that a more 
extensive resection of the cord ought to be performed in all 
cases at the time of orchidectomy. 

As far as the Chevassu-Hinman operation is concerned, it might 
be justified in the adenocarcinoma type especially if the cord is in- 
volved. The relatively high five-year controls by irradiation of 
metastasizing adenocarcinoma would seem to speak against this 
extensive operation. 

Notwithstanding the relatively poor final results in metastasiz- 
ing seminoma, I can see no reason for doing a Chevassu-Hinman 
operation in this highly malignant and radiosensitive tumor. 
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SURGERY OF THE PENIS IN LYMPHOGRANULOMA 


W. HOUSTON TOULSON, M.D. 


Baltimore, Maryland 


From the outpatient clinics grotesque enlargements of the ex- 
ternal genitals appear in men and women. These enlargements are 
at times difficult to diagnose and present problems in therapy. 

Lymphogranuloma is often the cause of these conditions, and 
since it is thought to be a virus disease, its diagnosis is usually made 
by skin tests and the exclusion of other diseases such as syphilis, 
tuberculosis, specific infections, et cetera. 


The skin of the scrotum is provided with a rich lymphatic net- 
work on either side with anastomoses between the two along the 
line of the raphe. Effluents collect on either side of the root of 
the penis and join with those coming from the penis to form trunks 
which run to the superficial group of inguinal glands. Some anas- 
tomoses exist between the lymphatics of the scrotum and those of 
the testicle which drain to the aortic glands. 


The lymphatic network of the glans penis is very full and ar- 
ranged in three layers—lymphatic capillaries in the papillary layer, 
small collecting vessels in the superficial layers of the skin, and 
trunklets deep to these. From the latter the vessels converge on 
the frenum and then along the coronal sulcus to the dorsal sur- 
face. Thence the lymph passes by a single dorsal lymphatic trunk, 
or by twin vessels, or by a number of smaller vessels lying on 
each side of the midline, backwards to the pubic region, where 
as a rule the vessels divide, branches passing to the internal or 
superficial inguinal glands. Some variations in distribution may 
occur. The urethra is drained by lymph vessels which join some 
of the lymphatic trunks on the surface of the penis, and some- 
times by others which run over the symphysis between the recti 
muscles to the internal retrocrural gland, or to other glands be- 
longing to the internal chain of the external iliac group (Stannus). 

For many years the condition has been looked upon as a tropical 
disease. At present, however, its diagnosis is so common in the 
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clinics throughout the United States that it must now be regarded 
as endemic. 

In this brief presentation it is impossible to go deeply into the 
pathology of lymphogranuloma, but it is necessary to point out 
its chronicity and to call attention to the fact that it has a predelic- 
tion for the superficial and deep lymph channels and glands of 
the external genitalia and pelvis. It also spreads to the adjacent 


Fig. 1. (Left), before operation; (right), after 
operation. 


tissue causing strictures of the rectum and perhaps of the urethra. 

There are many variations of the degree of involvement of the 
tissues and also in the stages of the progress of the disease; how- 
ever, the end results externally are infiltration with hypertrophy 
and elephantiasis, or ulceration and _fistulation. 


CASE REPORT 


W. L., a colored man, aged twenty-nine, single, was born in North 
Carolina and had never been out of this country. Twelve years ago 
he noticed gradual painless enlargement of penis. He had had many 
verrucae, specific urethritis many years ago uncomplicated. He had 
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had no genital ulcers, no interference with urinations, and no erec- 
tion for two to three years. 

The penis measured 10 inches in length and 12 inches in cir- 
cumference; the skin of the penis, scrotum, and regional tissue was 
brawny and pitted on pressure, the prepuce could be retracted. There 
were a few discrete palpable inguinal glands, but no evidence of 
suppuration (Fig. 1, /eft). The Frei test was positive. Generally the 
examination was negative. The urine was negative, the acrcngy was 
negative, but there was a secondary anemia. 

Under spinal anesthesia a midline linear incision was made on the 
dorsum of the penis. The corpora were intact, so the penis was lifted 
up and dissected from the elongated, redundant, and edematous skin, 
which was excised. The mucous membrane of the glans penis was 
unimpaired and was therefore left intact. At the end of the opera- 
tion the penis was completely denuded of epithelium from base to 
glans. At a later operation attempts were made to close in the skin 
deficiency by the tube grafts from the thigh. These grafts did not 
take because of the poor blood supply, and pinch grafts were later 
used successfully. The final result is shown in Figure 1 (right). 


COMMENT 


Lymphogranuloma is found commonly in this country. 


It presents problems of diagnosis and therapy. 

Surgery of the external genitals is unsatisfactory because of the 
poor blood supply. 

Pinch grafts taken from uninvolved skin offer a satisfactory 
method of epithelizing a widely denuded area. 





DISCUSSION 


Dr. E. G. CRABTREE (Boston, Mass.): It seems fitting, in view 
of the scarcity of cases of tuberculoma of the cord, that I place 
on record a twenty-three-year end result of a case of a returning 
young soldier who had not reported while in the Army the presence 
of a small nodule half way between a low-hung left testicle and 
the groin. The nodule was approximately 1.5 by 2 cm. in measure- 
ment. The vas traversed the mass, so that an epididymovasectomy 
and removal of the greater portion of the veins of the cord was 
done. In January of this year, the patient, not for reasons of 
health but because he wanted a commission in the Navy, returned 
and thought he would take a tryout in health with me before he 
attacked the Navy authorities. Meanwhile, he had become an un- 
successful lawyer and accumulated a family of four children. 


I had the opportunity to do a complete examination including 
films of his chest, of his abdomen, intravenous urography, intra- 
venous phthalein excretion, examination of his prostate, examina- 
tion of his scrotal contents, and could find no evidence of disease. 


Of course, you all want to know whether he got into the Navy; 
he didn’t. 


Dr. James G. MCCLELLAND (Toronto, Canada): I had an op- 
portunity to see a young chap some thirty years old who was with 
the Standard Oil down in’Peru. He had a lump on the left side 
of his scrotum, but on examination you could feel that this did 
not involve the epididymis. However, it was of sufficient trouble 
to him that they sent him back from Peru. 


I removed this lump. The epididymis wasn’t involved, but it 
seemed to involve the cord. The pathologist’s report of the lump 
was “tuberculous phlebitis.” He found that this tuberculous process 
was involving the lumen of some of the veins in the cord. It 
was a most unusual thing. I had never heard of tuberculous 
phlebitis, and the pathologist had never seen one in this position. 
It was just a question of what is the relationship between this 
tuberculous phlebitis and tuberculoma. Perhaps Dr. Heckel could 
tell me. 
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Dr. Norris J. Hecxet (Chicago, Ill.): I am afraid I can’t 
help out Doctor McClelland. It seems that differences of opinion 
exist concerning the exact meaning of the word “tuberculoma.” 
For instance, in Doctor Schulte’s patient, the pathologist did not 

agree on the diagnosis. 
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PROTEOLYTIC ENZYMES AND ACID PHOSPHATASE 
IN THE PROSTATIC FLUID IN CHRONIC 
PROSTATITIS+ 


CHARLES HUGGINS, M.D., and DONALD F. McDONALD, M.D. 
From the Department of Surgery, the University of Chicago, Chicago, Illinois 


It is a matter of general agreement that proteolytic enzymes 
hydrolyze peptide bonds.’ Enzymes in the prostatic fluid capable of 
hydrolyzing proteins were discovered in this laboratory.’ In brief, 
two chemical effects are present in this fluid, which cause, re- 
spectively, the lysis of fibrinogen and of fibrin. Although much 
analytical data, often chemically unusual and as yet bizzare, have 
been accumulated about the prostatic secretion, the liquefaction of 
semen by the prostatic proteinases constitutes the only known physi- 
ological function of the prostate. 

The frequency and the chronicity of prostatitis in man, often 
lasting many years, constitutes a special case in inflammation and 
requires a special explanation. The present observations were made 
to determine whether a long continued prostatic inflammation de- 
stroys the chemical effectiveness of the prostatic epithelium, or not. 
The activities of two enzymes known to be rich in prostatic fluid, 
acid phosphatase* and fibrinolysin*, were determined. 


METHODS AND MATERIALS 

Prostatic fluid was obtained by massage of the gland from twen- 
ty-five clinical patients with chronic prostatitis, abscess being ex- 
cluded. Irrigation of the urethra was not carried out; the fluid 
was collected from the urethral meatus in a graduated centrifuge 
tube. The number of leukocytes per cubic millimeter was deter- 
mined in a counting chamber, the fluid was centrifuged, and the 
cell-free supernatant liquid was used for chemical analysis. Acid 
phosphatase was measured by a slight modification of the method 
of King and Armstrong’: 0.1 c.c. of prostatic fluid was diluted 


tThis investigation was supported by a grant from the committee for Research in Endo- 
crinology, the National Research Council. 
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with water to 100 c.c., and acid phosphatase was determined on 
0.5 c.c. aliquots. The results are expressed in King and Armstrong 
units per 1 c.c. 

Fibrinolysin was determined in an Evelyn photo-electric colori- 
meter at 37 C.*; the prostatic fluid was mixed with buffered fibrino- 
gen, and clotting was induced with thrombin.* The time of fibri- 
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Fig. 1. Increased fibrinolysis of cell-free prostatic fluid in chronic prostatitis. 
Positive correlation is indicated by solid line. Ordinate: Leukocytes in prostatic 
fluid in thousands per cubic millimeter. Abscissa: Time of fibrinolysis. 


nolysin was the time of clearing of the clot with resultant return to 
the original translucency. The fluids were warmed to 37 C. and 
mixed in a colorimeter tube to form the following system: 


UN SIO og dae Sr osc eV pwaaidacck spaced obsess es evs sacs 3.0 c.c. 
Pcmaee mer, Oe DE OEE GBF ooo lec Riel ie ce aiece 2.4 c.c. 
TUS Gia RN RIE ean Er Cape br Pe 250 en gh San Ue RE ctr 0.1 c.c. 
GUE AUID 55s v0. n ec ck sgn desethsceutocsasschsstonertesgueen 0.5 c.c. 


Galvanometric readings were made every one to five minutes 
until lysis was complete. 
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RESULTS 


Leukocytes are constantly found in prostatic fluid; the normal 
values lie between 200 and 1000 cells per cubic millimeter. The 
prostatic fluids obtained from patients with chronic prostatitis con- 
tained 1200 to 13000 leukocytes per 1 cu. mm. 

The time of lysis of fibrin for the prostatic fluids examined 
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1000 
ACID PHOSPHATASE 
Fig. 2. Acid phosphatase in cell-free prostatic fluid. Ordinate: Leukocytes 


in prostatic fluid in thousands per cubic millimeter. Abscissa: Acid phosphatase * 
in units per 1 cubic centimeter. 


varied from 32 to 410 minutes (Fig. 1). A positive correlation 
occurred in that cell-free prostatic fluid from patients with original 
high cell counts lysed fibrin more rapidly than occurred in normal 
fluids. 


There was no correlation between the degree of prostatic in- 
flammation and the values for acid phosphatase (Fig. 2). The 
values obtained expressed in King and Armstrong units per cubic 
centimeter range from 163 units in a patient with hypogonadism 
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to 1730 units. A patient with a cell count of 13,000 had a phos- 
phatase content, 1310 units per 1 c.c. 


DISCUSSION 


Two chemical products of prostatic epithelium were measured 
in prostatic fluid from various chronic nonspecific inflammatory 
states of the prostate. Fibrinolysin values were usually increased 
above normal, and acid phosphatase, while variable, was not de- 
creased below normal. Thus it can be deduced that the prostatic 
epithelium is not destroyed or its function depressed in chronic 
prostatitis. 

Chronic prostatitis is analogous to nonspecific pyelitis, where 
this inflammatory disease in the kidney does not usually depress 
or destroy renal function, rather than to a degenerative process such 
as nephritis. 

Fibrin is a defensive mechanism in infections. The presence 
of a highly active fibrinolytic agent provides an explanation for 
the chronicity of the inflammation. It is not known whether fibrin- 
olysin attacks other defensive mechanisms, such as antibodies, 
which, like fibrinogen, are globulins. 

CONCLUSIONS 

Fibrinolysin is increased in the cell-free prostatic fluid of chronic 
prostatitis; acid phosphatase varies in concentration but is not: re- 
duced below normal levels. The. increased fibrinolytic activity 
eliminates fibrin as one of the defensive mechanisms against in- 
fection. Chronic prostatitis is conceived as an inflammatory state 
engrafted on glandular epithelium whose activity is normal or m- 
creased. 
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-ORCHIDECTOMY FOR CARCINOMA OF THE 
PROSTATE: PERSONAL EXPERIENCES 


NATHANIEL P. RATHBUN, M.D. 
Brooklyn, New York 


When Huggins and Munger made their report three years ago, 
relating their work and results with radiation and surgical castra- 
tion as a palliative procedure for cases of carcinoma of the pros- 
tate, I think it is fair to say that we were all tremendously in- 
terested and, if I may use such a contradiction of terms, hopefully 
pessimistic about the merit of such a procedure. However, Hug- 
gins’ reasoning seemed logical, his experimental work in his lab- 
oratory seemed valid, and his results in a few clinical cases seemed 
to support the conclusions arrived at as a result of his laboratory 
experiments. At any rate, I am sure that we left the meeting 
with the thought that we would return to our own clinics and 
give the procedure a tryout. 

For many years carcinoma of the prostate has been the béte noir 
of urological surgery, and in the hands of most of us practically 
all of these cases eventually die from or at least with their disease. 
It would seem fair to say that any simple procedure which might 
offer those poor victims a few added years of reasonably com- 
fortable existence was worthy of a trial. 

Since Huggins’ original report there have been many reports 
from clinics all over the country, and the writers have expressed 
opinions varying from those of hopeful optimism, in which group 
I place myself, to the other extreme of what I believe is unrea- 
sonably hopeless pessimism. No doubt the truth, as usual, lies 
somewhere between these two extremes. It would seem then 
desirable that we should report our results from time to time, to 
the end that we may, a few years hence, be in a better position 
to evaluate the merits or demerits of this procedure. While I 
doubt very much if any amount of statistics on the treatment of 
carcinoma of the prostate will be finally conclusive, they may 
provide the basis upon which one may estimate possibilities and 
probabilities. The obvious reason for fallacious conclusion in the 
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matter of prostatic cancer rests, of course, upon the utterly un- 
predictable course of the disease with any form of treatment or 
no treatment at all. We have all seen cases of unmistakable pros- 
tatic cancer who have lived in fair comfort with little or no 
treatment for many years and finally died from some intercurrent 
disease while still harboring their carcinoma, quietly localized in 
its original site; and per contra, we have all seen other cases 
which progress rapidly from the first tiny nodule noted in the 
prostate through the stage of early and extensive bone metastases 
to a wretched and painful exitus in two years or less in spite 
of any and all forms of treatment. It is rather difficult to 
understand this variability in course, but it is probably due in part 
to the cellular type of lesion involved and perhaps in part to the 
innate resistance of the patient to his disease. Unfortunately we 
know very little about this latter factor. 


Many different methods have been advocated and are still be- 
ing practiced in the management of these difficult cases. These 
procedures range all the way from simple permanent cystostomy 
through the gamut of partial prostatectomy by either the supra- 
pubic or perineal route, radon seeds in the prostate, and transure- 
thral resection, repeated if necessary, to the radical excision as 
devised and practiced by Young. I think it is fair to say that 
each of these methods and various combinations df them have in 
many instances been successful in ameliorating the symptoms and 
prolonging the lives of these unfortunate sufferers, but none of 
them has been entirely satisfactory. 


It seems to me that Young approached this problem in the real 
scientific and surgical spirit. I am sure that we are all agreed 
that the best treatment for cancer in any part of the body is 
early and radical surgical removal, when it is anatomically pos- 
sible to do this. Young, with his supreme mastery of perineal 
anatomy and surgery, developed a technique which undertook to 
do just that. He has performed this operation on many patients 
with most encouraging results. Smith and others, following in 
his footsteps, have also published very encouraging results. This, 
as I say, is on the face of it the logical approach and may in the 
long run be the final answer, and yet, in all frankness, I am doubt- 
ful about this operation’s ever becoming popular, for three reasons: 
first, because of the technical difficulties and danger of incon- 
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tinence. This is of course not a very valid reason. While a very 
few of us can ever hope to attain the surgical skill of Hugh Young, 
we should make an effort to approach it and drill ourselves in 
the technique of perineal surgery. The second reason is that 
most of these cases reach us at a stage when it is obvious that 
they are too far advanced to permit of any attempt at radical 
surgery. This objection may eventually be removed if the internists 
and general practitioners can be prevailed upon to send us their 
cases, including doubtful cases, earlier and when the rank and file 
of the medical profession are completely convinced that a rectal 
examination is an essential part of any physical examination. And 
the third reason is that there must always remain in the minds 
of many of us the lurking suspicion that the radical operation is 
not as radical as it would appear since, as is well known, metastases 
take place along the course of the perineural lymphatics, and 
there is no way of telling, even in the early cases, whether or not 
cancer cells are not already on their way to the lumbar spine. 
Again, this factor revolves around an early diagnosis when there 
is a fair chance that the lesion is strictly localized. 


Perhaps the most popular method of handling these cases at the 
present time is by means of transurethral resection, repeated 
from time to time if necessary. There can be no gainsaying the 
fact that this is an extremely valuable weapon and I am sure it 
is here to stay, and yet we deliberately cut through tumor tissue, 
which theoretically at least isn’t good surgery. I wonder if there 
is not an occasional case in which, while we may relieve some of 
the bladder symptoms, we at the same time hasten metastases and 
shorten the life expectancy. Certainly, this is at least a theoretical 
possibility and should be given due consideration, particularly 
if there are other means available which offer a fair prospect of 
achieving the same results. The objections to partial prostatecto- 
my and permanent cystostomy are too obvious to mention, although 
I fear there will always be the occasional case which will require 
permanent cystostomy as a last resort. Radium, I believe, will 
always have a place even if only as an adjunct to other methods. 
With all of the above in mind it would seem fair then to wel- 
come and give a fair trial to any simple procedure, free from risk, 
which offers even a glimmer of hope for relief of these cases. 


I have introduced these few preliminary remarks as an indica- 
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tion of my attitude in adopting this procedure, an attitude which 
has been encouraged by my short experience with a small group 
of cases, and I shall now submit a brief summary of my person- 
al experiences. 

REPORT OF CASES 


This operation has been performed in my clinic on twenty-three 
patients during the last three years. With two exceptions it has 
been done as an adjunct to other procedures. One case is too re- 
cent to permit of any comment. Two cases with extensive bony 
metastases were not benefited in any way and went rapidly down 
hill to a fatal outcome. In one other case, also with extensive 
metastases, the pains were improved for three months when they 
recurred. Stilbestrol was of no avail, and this patient also had a 
very uncomfortable exitus. The remaining nineteen cases all 
showed improvements varying from moderate. to what might be 
called dramatic, for varying periods from four months to three 
years. 

In only two cases was orchidectomy the only form of treat- 
ment. Both patients (one, two and a half years postoperatively, 
and one, one year postoperatively) are still living and comfortable 
and with practically no obstructive symptoms. This is somewhat 
contrary to the experience of other observers. 

In two cases thought to be suitable for a radical perineal op- 
eration, the operation was undertaken but abandoned because the 
lesion was found more extensive than had been anticipated. A 
partial prostatectomy was performed, supplemented by castration 
and radon seeds. These patients are reasonably comfortable two 
years postoperatively but with obvious carcinoma as evidenced by 
rectal palpation. 

In two cases suprapubic prostatectomy was undertaken where 
the diagnosis had not been definitely established. In three other 
cases a two-stage suprapubic prostatectomy was performed, and the 
diagnosis of carcinoma not made until the report came back from 
the laboratory. In two cases a temporary cystotomy was per- 
formed followed by radon and castration. In all cases where a 
suprapubic incision was made, the wounds closed in from three 
to six weeks. Four cases had transurethral resection plus castra- 
tion. In only one case have I noted any regression of bony metas- 
tases. 
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All of these nineteen patients are at the present fairly comfortable. 
Three patients have a residual of around 120 c.c. The remainder 
have 50 c.c. or less, and two are able to completely empty their 
bladders. With one exception all my patients show evidence of 
residual carcinoma on rectal palpation. One patient two and a half 
years after partial suprapubic prostatectomy, castration, and 
radon shows no evidence of his disease and is practically symptom- 
less. 


One of my cases would seem to warrant reporting in a little 
more detail. This was a clergyman of seventy-one who applied 
for treatment in June, 1941. He had had a transurethral resec- 
tion in another clinic three years before. The sections were re- 
ported benign. He was quite comfortable until one year ago when 
his symptoms recurred and increased rapidly in severity. When 
I first saw him, he had practically complete retention, and on rectal 
examination a large, soft globular prostate nearly filling the pelvis. 
I attempted to do a suprapubic prostatectomy, but upon opening 
the bladder it was obvious that we were dealing with a carcinoma, 
including a sloughing mass at the internal meatus. The pros- 
tatectomy was abandoned; a biopsy proved to be a highly ma- 
lignant type of carcinoma. He was castrated, and 8 radon seeds 
of 2% millicuries each were placed in the prostate. There were 
no metastases. The prostate decreased rapidly in size, and the 
suprapubic wound was entirely healed in five weeks. A recent 
examination, nearly three years postoperatively, shows the follow- 
ing interesting facts: He is very comfortable, has no dysuria, 
passes a good stream, sleeps well all night, has some dribbling in 
the daytime, has no residual, and shows upon rectal examination 
a prostate about normal size but hard and nodular and obviously 
the seat of carcinoma. I have no doubt that this man will eventual- 
ly die from his carcinoma, but in the meantime he has had three 
years and may even have more of reasonably comfortable existence. 


In conclusion, while my series of cases is pitifully small and 
does not warrant any conclusions, it is rather convincing to one 
who has been in close touch with even such a small group of pa- 
tients, to the end that while I have not the slightest hope that 
orchidectomy will ever cure any case of carcinoma of the prostate, 
I am convinced that.it is a valuable addition to our armamentarium 
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in the handling of those cases, especially when combined with other 
methods and particularly when combined with the local application 
of radium. 





TREATMENT OF PROSTATIC CARCINOMA BY CASTRA- 
TION AND BY ADMINISTRATION OF ESTROGENIC 
HORMONE: COMPARISON OF CLINICAL 
RESPONSE 


REED M. NESBIT, M.D., RICARDO PAZZOS, M.D., and 
ROBERT H. CUMMINGS, M.D. 


From the Department of Surgery, University of Michigan, Ann Arbor, Michigan 


In 1942 we made a preliminary report on a series of seventy-five 
cases of prostatic cancer treated by castration. At that time all 
the patients were six months to two years postoperative. -In April 
of this year (1944) we completed a follow-up study of a parallel 
series treated by the administration of estrogenic hormones alone. 
The latter series comprised fifty cases and had been observed 
for a period of six to thirty-five months at the time of the survey. 
This series is being reported in detail elsewhere. 


It is the purpose of the present report to compare the results 
observed in these two groups of cases, and to draw conclusions 
wherever possible regarding the relative merit of the two types 
of treatment that have been employed in their management. We 
recognize the fact that these are small series of cases, and that - 
they have been observed over short periods of time, and that con- 
trolled observations on parallel cases cannot be attained in so 
small a series. However, we feel that any obvious trends that 
might appear would offer a basis for an evaluation of methods. 


The estrogenic hormone series were all treated by the adminis- 
tration of diethylstilbestrol. A dosage of 1 mg. per day was 
employed in all cases; but larger amounts (5 to 10 mg.) were 
administered (by mouth or parenterally) in all cases that failed to 


respond or had exacerbation of symptoms while taking 1 mg. per 
day. 


Relief of pain has been the most spectacular result observed 
in each group of patients. 
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RELIEF OF PAIN ORCHIECTOMY STILBESTROL 





The cachexia and weight loss occurring in extensive carcinoma 
of the prostate are features of the disease that likewise respond 
strikingly after the institution of hormone therapy. 


GAINS IN WEIGHT STILBESTROL 





Weight loss regained 


78 
Failure to gain weight loss 


22 
100 


%n, 





Most of the carcinoma patients suffered from some degree of 
urinary obstruction, and the majority of these required transure- 
thral resection for relief. The remainder were in most instances 
relieved of obstructive symptoms after the institution of hormone 
therapy. 





RELIEF OF PARTIAL OBSTRUCTION ORCHIECTOMY | STILBESTROL 


% % 
Significant improvement 86 65 
No important change 14 | 35 


100 100 





This difference in relief of obstructive symptoms suggests the 
possibility that regression in the size of the primary lesion occurs 
to a greater degree after castration than after estrogen adminis- 
tration. 

Observations on changes in the prostatic lesion have been made 
in most of the cases. Alterations in the size and consistency of the 
primary tumor have been observed in the majority of patients. 


PRIMARY LESION | ORCHIECTOMY STILBESTROL 





Decrease in size 

Softening in consistency 
Increase in size and infiltration 
No changes whatever 





On the basis of these observations estrogenic therapy suffers by 
comparison to orchiectomy insofar as the objective response of 
the primary lesion is concerned, and this variation is further re- 
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flected in the differing response of obstructive symptoms that 
have followed the two methods of hormone therapy. 

The response of metastases to alterations in the hormone status 
of the patient has been a subject of interest in all of our obser- 
vations. A few spectacular regressions of metastases have oc- 
curred, while in some cases they have appeared to progress at an 
unexpectedly rapid rate even though the primary neoplasm had 
undergone striking regression. It is of interest that many cases 
that showed no evidence of metastases at the time endocrine therapy 
was instituted subsequently developed extensive skeletal lesions. 


METASTASES * ORCHIECTOMY STILBESTROL 


Regression 
Increase 
No change 





It is evident that neither orchiectomy nor estrogen therapy will 
prevent the occurrence or the advance of metastases in any sig- 
nificant proportion of cases. 

A summary of the general response to treatment in the two series 
of cases is as follows: 





ANALYSIS OF RESPONSE ORCHIECTOMY 75 cases| STILBESTROL 50 CASES 








+O 
80 


8 
Toupedlinn failure ; 0 
Delayed failure 12 





There are two patients in this entire group that present features 
of such interest as to warrant discussion. 


CASE REPORTS 


Case 1—C. B., No. 446427, aged forty-eight, had a transurethral 
resection for urinary obstruction in 1939. The tissue diagnosis was 
adenocarcinoma, grade II (Fig. 1). There were no x-ray evidences 
of metastases at that time. He returned in January, 1943, complain- 
ing of intense generalized pain and was found to have widespread 
metastases. The serum phosphatase levels were: acid phosphatase 11.2 
K.A. units and alkaline 60.7 K.A. units. Oral administration of 
stilbestrol resulted in complete symptomatic relief for six months, and 
he then suffered recurrence of pain in spite of increased doses of 
estrogens. When the symptoms returned, he was found to have an 
extension of all bony metastases, but the phosphatase levels were now 
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2.1 K.A. units (acid phosphatase) and alkaline 19.5 units. He followed 
a rapid downhill course, and before death cutaneous and subcutaneous 
metastases developed and also two pathological fractures. In spite 
of these widespread metastases repeated determinations of the serum 
acid phosphatase revealed normal levels (1.0; 3.9; 3; 4.1; 2.9). 
Autopsy confirmed the diagnosis of widespread metastases, and Gamori 


Fig. 1. Low power photomicrograph of prostatic 
tissue removed by transurethral resection in 1939 
shows a well differentiated adenocarcinoma. 


stains of the lesions showed an abundance of acid phosphatase depos- 
its in the epithelial cells of both the primary and the secondary tumors. 
(Figs. 2, 3, 4 and 5.) It is evident that in this case a decline in the 
acid phosphatase level did not constitute a reliable index of clinical 
status. It has been suggested that acid phosphatase in the prostatic 
epithelium is a secondary male sex characteristic, and it has been im- 
plied that the presence of the enzyme in metastases should invariably 
be reflected by a corresponding elevation of the serum acid phosphatase 
level. .The facts in the case under discussion would seem to contradict 
such a theory. 

Case 2.—R. L., No. 515961, a forty-seven-year-old negro required 
a transurethral resection for carcinoma of the prostate. Microscopic 
analysis of the tissue revealed a poorly differentiated adenocarcinoma. 
X-rays of the lumbosacral spine revealed no metastases, although the 
serum acid phosphatase was 44.9 K.A. units and the alkaline phos- 
phatase 15 K.A. units. Stilbestrol was administered because of severe 
back pain. After six months of unfaithful adherence to estrogen ther- 
apy and after the recurrence of pain together with the develop- 
ment of obvious skeletal: metastases, bilateral orchiectomy was per- 
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Fig. 2. Low power photomicrograph 
of prostatic tissue secured at time of 
autopsy shows a well differentiated 
adenocarcinoma (hematoxylin-eosin 
stain). 


* 


Fig. 4. Low power photomicrograph 
of less well differentiated adenocar- 
cinoma of the prostate in the osseous 
metastases (hematoxylin-eosin stain). 


Fig. 3. Low power photomicrograph 
of the same prostatic tissue stained by 
the Gamori method to show the abun- 
dant acid phosphatase within the epi- 
thelial cells. 


Fig. 5. Low power photomicrograph 
of the osseous metastases stained by 
the Gamori method to show the abun- 
dance of acid phosphatase within the 
epithelial cells of this poorly differen- 
tiated neoplasm. 
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formed, and this afforded relief of pain’ which lasted for two weeks. 
Subsequent administration of stilbestrol (1 mg. daily) relieved the 
recurrent pain temporarily. After an interval of several months he 
returned to the hospital suffering from intense pain. There were wide- 
spread metastases, and the phosphatases were acid 6.0: and alkaline 
13.4 K.A. units. Parenteral administration of stilbestrol (5 mg. daily) 
was followed by prompt and complete relief of pain. In order to 
determine whether the present relief of symptoms was due to bedrest 
or to estrogen therapy, the stilbestrol injections were discontinued and 
replaced by testosterone injections (25 mg. daily) without inform- 
ing the patient of the change in treatment. There was a recurrence 
of intense pain within ten hours after the first injection of tes- 
tosterone which continued during the two days of its administration. 
Three days after stepping testosterone and the resumption of stilbestrol 
therapy (5 mg. daily) the patient was again free of pain. 

The timing of clinical response to the two types of hormone injection 
in this castrated male implies that their mode of action is different 
in each instance. Immediate occurrence of pain after the admin- 
istration of testosterone suggests that this hormone excited a direct 
stimulating action on the neoplastic cells. But the relief of pain which 
occurred after administration of therapeutic doses of stilbesterol 
was delayed for three days suggests that the estrogenic hormone pro- 
duced its clinical effect not by direct action on the neoplastic cells, 
but indirectly by suppressing the activity of some extragonadal endo- 
crine gland, possibly the adrenal. 


SUMMARY AND CONCLUSIONS 


A comparison of the results of castration and of estrogenic 
hormone therapy in the treatment of prostatic cancer as observed 
in these small series over relatively short periods of time suggest 
the following conclusions: 

There appear to be no significant differences in subjective re- 
sponse. 

Objective changes of regression in the primary tumor as well 
as in the metastases occurred in a significantly greater proportion 
of castration cases than the cases treated by stilbestrol. 

Neither form of treatment affords a prophylaxis against the 
development of or the increase in metastases. 

The serum acid phosphatase level is not a reliable index of 
metastatic carcinogenic activity. 

Substantial evidence has been offered to prove that the pain in 
a postcastration failure case has been controlled by estrogenic 
hormone administration. 





DISCUSSION 


Dr. WILLIAM P. Hersst, Jr. (Washington, D. C.): First of 
all, I think undoubtedly we are all very happy to have Doctor 
Huggins produce some very nice scientific data demonstrating a 
definite function of the prostate gland. I don’t know of anything 
that ih the past has been more embarrassing to me than to have 
a patient ask what does the prostate do, anyhow. Now, thanks 
to Charlie, we can tell them something. 


I was very interested in the discourses of Doctor Rathbun and 
Doctor Nesbit, and undoubtedly Reed’s comparative study of the 
effects of castration and stilbestrol is the most comprehensive 
and most reliable that has been presented by anyone up to the 
present time. 


My own interest in the problem at the present time has resulted 
in a state of complete mental confusion in so far as any comprehen- 
sion of the explanation of the various phenomena that we witness 
clinically. There seems to be no end to different types of re- 
sponses. There is no field in which each case is an individual 
problem any more than it is in this one. The chemistry of it, 
of course, holds the key, and we are but beginning to scratch the 
surface. I have had the opportunity to witness some rather pe- 
culiar phenomena, one a thrombophlebitic reaction in one patient 
which was unusually severe, involving first one extremity, then 
another, finally the third, and ending up with pulmonary infarcts, 
and the patient almost expired from these complications. Inter- 
estingly enough, this particular patient had a sort of petechial 
purpuric syndrome after administration of estradiol dipropionate, 
which was controlled by the administration of calcium glu- 
conate intravenously and orally. This particular patient in which 
these complications occurred is at present alive. He was the first 
patient on whom I tried estradiol, and I am glad to say that with 
modifying the dosage of different types of these chemicals, admin- 
istration of vitamins and calcium, that that fellow is actually com- 
fortable enough today, in spite of the fact he has metastasis, to 
do a little work on a farm that his daughter owns. 


I want to make some comments on the vitamin aspect of these 
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patients. I can’t formulate any intelligent explanation of it, but 
I would like to offer just these observations, that a number of 
these patients, so far as the tongue is concerned, demonstrate un- 
mistakable evidence of a vitamin deficiency. These signs have 
been and are adequately controlled by the administration of ade- 
quate dosages of thiamine chloride and nicotinic acid amide. 


In one patient, I have had to use as large a dose hypodermically 
as 300 mg. of thiamin chloride and 300 mg. of nicotinic 
acid amide in order to keep the tongue anywhere near normal. 

Now the cause of this avitaminosis is most speculative. You 
might say, “Is it because he doesn’t eat ?”’ In several instances that 
was not the case. The nutrition, the food intake, and digestion 
apparently were all right. Is it the liver? I think there is a 
very definite likelihood it is the liver in view of some of the work 
that has recently been presented by Zondeck, who demonstrated 
that liver tissue metabolized some of these chemical compounds, 
and in varying degrees. For instance, they demonstrated that 
estrone was much more rapidly metabolized than stilbestrol, al- 
though stilbestrol was also metabolized to some extent. So maybe 
the liver is entering into this vitamin thing also, or possibly the 
entire tumor mass, considering it as a mass in itself, may just 
sop up and utilize all of the vitamins that are in the patient’s 
economy and leave him avitaminotic in so far as his tongue is 
concerned. 


I think that the utilization of vitamins clinically has helped 
in prolonging the life and comfort of these patients in the few 
cases that I have had the opportunity to use them in. 

The method of administration of these substances has some 
practical bearing in the matter. For instance, if we take it orally, 
the liver comes into the picture very definitely.. If we administer 
it hypodermically, the liver comes into it, but not so impor- 
tantly. That is the reason, for instance, that they made these 
pellets that are absorbed in the buccal mucosa, because the liver 
doesn’t get a chance to get at those substances until they have 
had an opportunity to circulate generally, rather than be metabo- 
lized to some extent by the liver. 

Then the dosage. One reason we haven’t had so good a response 
to the various steroid hormones is that we haven’t applied large 
enough dosage in the individual case being treated, because, as 
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Reed demonstrated in one patient where he was using 1 mg., 
when he turned around to 5 mg. he got relief from his symptoms. 

It is possible to run the dosage up. I haven’t run it over 
15 mg. of stilbestrol, but I have given as much as thirty times 
the dose of ethinyl estradiol plus 5 mg. of stilbestrol per day in 
one patient, which, as you readily realize, is a terrific dose, and 
yet that has been successful in continuing the control of the pain 
and the symptoms. The dosage aspect of this is very important, 
and-in that regard it is my feeling that, if we want to attain the 
objective of maintaining control of our malignant processes for 
the longest possible period, the way to do that undoubtedly is 
going to be to use the smallest dose that is effective, regardless 
of what it is. That, of course, demonstrates the need for indi- 
vidualization in the handling of the patient in so far as these dos- 
ages are concerned. 

All other things being equal, it is my impression at the present 
time that the greatest period of control by these substances will 
be accomplished by castration with no more medication unless 
symptoms call for it, and then the institution of these various chem- 
ical substances that we have on dosages just enough to control 
the symptoms. If we follow out that plan of therapy, it is my 
belief that we are going to get the utmost out of what we know 
at the present time. 

It is interesting that castration practiced on prostatic carcinoma 
in the male seems to be running a parallel course to the practice 
of bilateral odphorectomy as practiced on the female for inoperable 
carcinoma of the breast by the British back in 1893 to 1905. Un- 
fortunately, they gave that up because of a mortality of 6 per cent 
and the fact that the cancers all came back. 


Dr. GreorcE R. LiveRMORE (Memphis, Tenn.): I have had 
a small series of these cases and my results compare very favor- 
ably with Doctor Nesbit’s. What I would like to know principally 
is what reactions, what mental symptoms have you noted in your 
castration cases. In one of mine, there were very definite symp- 
toms of depression. 

In the relief of pain in these cancer cases, I have always used 
stilbestrol first, rather than castration. Then when we did not 
get relief from stilbestrol, we followed with castration. In several 
of those cases of castration there has been absolutely no relief 
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of pain. Then we have resorted to more stilbestrol, as Doctor 
Herbst suggested, but we have not given larger doses than 5 
mg. In two of these cases of castration there has not been any 
relief of pain, regardless of the administration of 5 mg. by 
mouth, plus 1 mg. hypodermically per day. I haven’t given as 
large a dose as Doctor Herbst suggests, but I shall try larger doses 
now and give vitamins, which he also recommends. The effect 
of stilbestrol upon the breast has not been mentioned. My pa- 
tients have complained very little of it. Some of them have a 
little soreness, and when it is palpated, it is tender; otherwise, they 
have very slight discomfort. I should like to hear about the mental 
symptoms following castration. 


‘Dr. Davip M. Davis (Philadelphia, Pa.): I am motivated to 
arise by what has just been said, to mention two cases of orchidec- 
tomy. In one of them the symptoms of physical and psychic 
depression were so great and so progressive that the patient just 
faded away and died about two weeks after the orchidectomy, an 
old gentleman of eighty-one. In the other case the symptoms 


were also quite severe. The patient, a retired professor of ortho- 
pedics, became first moderately depressed, then confused and so 
hard to handle that it was difficult to say exactly what it was 
that he died of approximately seven weeks after the castration. I 
am tempted to think that the castration had quite a bit to do 
with it in both of these cases, and I wonder if others have had 
similar experiences. 

I was particularly interested in what Doctor Huggins said about 
the alterations in the fibrinolytic power of the prostatic secretion 
in chronic prostatitis. I am wondering whether this is cause or 
effect, because I myself have been convinced for a long time that 
the chronicity of chronic prostatitis is due more than anything else 
to anatomic changes, either congenital or acquired in the pros- 
tate. I have seen so many cases in which chronic prostatitis of 
years’ standing has been relieved by correcting these anatomic 
conditions that I think it would be very interesting in such 
cases to follow the prostatic secretion after such operative proced- 
ures and after relief of the’ chronic infection to see whether the 
qualities of the prostatic secretion have returned to normal. 


Dr. Arcuie L. Dean (New York, N. Y.): Although all of us 





DISCUSSION 233 


are intensely interested in the reactions of patients with prostatic 
cancers to endocrine therapy, I believe few conclusions can be 
drawn from the experiences of any of us. We have not treated 
a sufficiently large group of patients, nor have we observed them 
for a sufficiently long time from both the clinical and laboratory 
viewpoint. If we would pool our data by registering all cases 
of prostate cancer in the Tumor Registry of the American Urolog- 
ical Association, we would sooner know how this disease is best 
treated. As Doctor Rathbun suggests in the pre-endocrine days 
the wide clinical variations in prostatic cancers were well known. 
At one extreme there was the comparatively young man of about 
forty-five with no urinary symptoms who suffered first from 
a distant bone metastasis. His primary tumor, usually. found 
with some difficulty at autopsy, may be no larger than 1 cm. 
in diameter and composed of anaplastic small round cells. At 
the opposite extreme is the man of seventy-five who has had urinary 
obstruction for years. His primary tumor is large, and after a 
long time it may metastasize to the nearby bones of the pelvis. 
These: extremes are so different as to be different clinical entities, 
and between them lie many possible variations which probably 
react somewhat differently to endocrine treatment. As yet it has 
been impossible to correlate these differences. 


In discussing Doctor Nesbit’s excellent work we have had about 
the same number of patients. We began by establishing a group 
treated by castration and, as nearly as possible, a comparative group 
treated with 1 mg. of stilbestrol daily, taken on retiring. Our 
observations differ somewhat from his. The immediate effects 
of castration appear more spectacular than those of stilbestrol 
in the doses mentioned. Whereas the pain from bone metastases 
often disappears within twenty-four to forty-eight hours after 
the operation, relief with the drug frequently is noted only 
after a week or more. It should be noted, however, that larger 
doses of estrogens, injected as pellets, have caused bone pains to 
disappear as promptly as castration. I believe a man can be cas- 
trated as effectively by estrogens as by surgery. We observed a 
greater softening and shrinking of the primary tumor after 
stilbestrol than after castration. 


Considering our entire group of patients, 130 to 150, 60 per cent 
relapsed in seven to eight months. We found little difference in 
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the duration of improvement before relapse occurred whether treat- 
ment was with stilbestrol or castration. The stilbestrol patients 
who did not relapse at the usual time have survived longer and 
with less evidence of persistence of the primary tumor than have 
those men who underwent orchiectomy. Longer observation is 
needed to verify or disprove this observation. 


After relapse occurs, irrespective of the type of treatment first 
given, we have found little benefit in further treatments. Castrat- 
ing patients treated with stilbestrol has not helped, and treating 
castrates with the drug has been equally unavailing. Nor has there 
been any noteworthy quantitative improvement after increasing 
the dose of stilbestrol. If the patient does not respond favorably 
to 1 mg. daily, which is a reasonably large dose, in our experi- 
ence he does little if any better on larger doses, but I have given 
no more than 15 mg. daily. 


In general, our patients have improved in proportion to the de- 
gree of feminization they show. The men with shrunken external 
genitalia, enlarged breasts with pigmented nipples and areolae and 
added weight about the hips have shown a greater regression in 
their prostate cancers than those patients in whom these changes 
were less marked or absent. We have noted more feminization 
after stilbestrol than after castration. 

I have not observed depression after castration. I have noted 
mild degrees of euphoria after marked feminization, but I had not 
studied the personalities of these individuals before treatment. 

While we are collecting and comparing experiences after treating 
men with prostatic cancers, the importance of accuracy in diag- 
nosis should be emphasized. I question the ability of 
the most experienced urologist to be invariably correct if his 
examination is limited to rectal palpation. None of our pa- 
tients is treated unless the diagnosis has been verified micro- 
scopically. We make aspiration biopsies, which we believe are 
accurate due to the extraordinary experience of our pathologist. 
If he were not available, we would make incisional biopsies, which 
might be better in correlating tumor types with their response to 
treatment. Unfortunately, it is a rare prostate cancer which can be 
positively recognized by rectal touch before it is inoperable by 
even the most radical operation. 

I have considerable difficulty recognizing healing in bone metas- 
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tases. These lesions, characterized by increased density, in heal- 
ing should become even denser. This change is difficult to appre- 
ciate. Many bizarre skeletal pictures occur.- In a patient doing 
well clinically, metastases in the right side of the pelvis seemed 
much improved, whereas new areas of secondary disease became vis- 
ible on the left side and grew larger. 

In view of ovr individual lack of experience, therefore, I think 
that for a considerable time we should treat our patients in the 
best way possible, observe them carefully, pool our observations, 
and finally it will be possible to draw significant conclusions. 


Dr. BENJAMIN S. BARRINGER (New York, N. Y.): I should 
like to ask Doctor Nesbit or Doctor Huggins if there is any antip- 
athy, as has been suggested, between the castration treatment and 
the stilbestrol treatment. In other words, a patient may: do well 
under either one, but under a combination of the two he doesn’t 
do as well. There seems to be some antipathy, so to speak, be- 
tween the two treatments. 


Dr. J. A. C. Cotston (Baltimore, Md.): Previous to this work 
of Doctor Huggins, my ideas on the subject of carcinoma of the 
prostate were pretty well defined, although I know that my ideas 
were not held by the majority perhaps of this audience. What 
I mean to say is that I thought that a certain perhaps small propor- 
tion of cases were suitable for possible cure by the radical opera- 
tion and that the rest of the cases should be treated by palliative 
measures, with the idea of keeping urinary function as normal as 
possible for as long a time as possible. But since Doctor Huggins’ 
work, the whole field has been transformed. Nevertheless, I still 
believe that there are certain early cases in which I am in dis- 
agreement with Doctor Dean. I am sure that a great many of 
them can be diagnosed in an early stage, and if there is any doubt, 
it has been our custom to explore them through the perineum and 
do a biopsy. We have never placed much confidence in needle 
biopsy perhaps because we are not good enough pathologists. 

After the radical operation, I think that the patient should 
be treated for a long time with stilbestrol. There are some 
cases that ‘after stilbestrol therapy show a very marked re- 
gression, as you all.know. Since the first of the year, I: have 
seen four cases which:,were rather borderline. We would have 
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considered them doubtful cases as far as good prognosis for 
the radical operation was concerned. After the administration 
of stilbestrol, there was such regression that it was possible about 
two months later to carry out the radical operation without any 
difficulty. Surprisingly, in none of these cases was there any 
involvement of the seminal vesicles. As yet, a careful study of 
the pathologic sections from the operative material has not been 
carried out, but we have seen that the cells are rather swollen, 
edematous, with pyknotic nuclei, but in all of these cases there 
has been active carcinoma present. 


I believe that estrogenic treatment has a tremendous field, and 
I also believe that by the use of estrogens in a great many cases 
that would appear to be too extensive for any possible cure, a cer- 
tain percentage at least will show regression to such an extent that 
the radical operation for permanent extirpation of the whole 
disease can be carried out with an.excellent chance for permanent 
cure. 


Dr. CHarLes Huceins (Chicago, Ill.): I should like to make 
a few rambling remarks about cancer of the prostate. We lis- 
tened to two very judicial papers by Doctor Rathbun and by 
Doctors Nesbit and Pazzos. They are in direct contrast to many 
of the papers that have been written in the past. It seems to 
me that many of the papers written in the past should be consid- 
ered in light of the analogy of the optimist who sees the dough- 
nut and the pessimist who sees the hole. 

Cancer of the prostate, it seems to me, is definitely benefited by 
endocrine treatment. Our longest patient has gone four and three- 
quarters years. He is a man who had proven carcinoma with 
extensive and widespread metastases, and this patient now has 
no signs of the disease. He was treated by orchiectomy alone. 

In our first series of twenty-one patients published in August, 
1941, four are free from the disease as far as I can tell, both on 
clinical examination and on phosphatase tests, and in other ways. 
I have the impression that orchiectomy (I agree with Doctors Nes- 
bit and. Pazzos) for most patients is a preferable type of treat- 
ment to estrogenic treatment. My impression is colored chiefly 
by the disappearance of the extensive, widespread bony metastases. 
We have now in our series of eighty patients treated by orchiec- 
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tomy, five patients who have had complete disappearance of the 
bony metastases. In a smaller series of patients treated with 
stilbestrol alone, I have seen no patient with complete disappear- 
ance of widespread bony metastases. In talking with others, like- 
wise, I find no one who has seen complete disappearance of bony 
metastases from estrogenic therapy. I haven’t noticed any mental 
symptoms in these castrated patients. 

We find no antipathy between orchiectomy and estrogenic admin- 
istration. If a person has had orchiectomy and has a remission 
followed by a recurrence, the stilbestrol does no good, but we do 
not consider that as an antipathy. 

It is a rare patient in our experience who has been treated for 
a long time with estrogens who will receive additional benefit 


by removal of the testes when recurrence occurs after the re- 
mission, - 


Dr. Reep M. Nessit (Ann Arbor, Mich): Doctor Huggins 
made a very positive statement. He said that when an exacer- 
bation occurs after orchidectomy, stilbestrol is of no benefit. 
I should like to take issue with him. I presented evidence to the 
contrary in my paper. 

We have performed surgical castration in about 150 cases now 
and have seen, to my knowledge, no mental depressions. As a 
matter of fact, a number of these patients have, as Doctor Bumpus: 


pointed out to me, “become gentle lions instead of wild lions after 
castration.” 


PRESIDENT BARRINGER: Just one word about the mental depres- 
sion. I have had two patients who have become totally impotent 
after castration and that mentally depressed them. I don’t know 
why they should become impotent. 
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AN UNUSUAL CASE OF HYPERTENSION FOL- 
LOWING IRRADIATION OF ONE KIDNEY 
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It is our purpose to show that the measurements of renal func- 
tion commonly employed by urologists, such as the determination 
of blood nonprotein nitrogen constituents, urinary excretion of 
phenolsulphonephthalein, and the usual concentration and dilu- 
tion tests, do not always measure accurately the amount or nature 
of renal damage, and they provide still less information of the 
reserve capacity of the organs. Furthermore, we wished to sug- 
gest the need for examinations to indicate not only early renal 
damage but whether that damage had affected principally glomeru- 
lar filtration, tubular secretion or reabsorption, or the rate of 
passage of blood through the kidneys. A number of tests have 
been developed within the past few years which probably fulfil 
these requirements. While their full clinical value has been estab- 
lished in only a few renal disorders, their application in the uro- 
logic department of the Memorial Hospital indicates great prom- 
ise, ; 
The purpose of this paper is to show the usefulness of these 
newer renal function tests in the unusual clinical problem presented 
by a young woman with hypertension brought about by the effects 
of irradiation of the left kidney. Not only was the amount 
and type of damage in the affected organ clearly shown, but ade- 
quate reserve function of the unharmed kidney was so well dem- 
onstrated before operation that there was every indication that 
the patient would benefit by nephrectomy. After the operation 
was performed the remaining kidney assumed its added burden, 
the blood pressure returned to normal, and it has remained so 
for fourteen months. 
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CASE REPORT 


M. H. (M. H. 50408), a single woman of twenty years, engaged as 
a student, was referred to the Medical Department of the Memorial 
Hospital on September 16, 1935, because of a growing tumor in the 
left upper quadrant of the abdomen. The mass was first discovered 
by the patient six weeks previously when arising one morning. In 
general she had always enjoyed good health except for moderate 
anemia since the age of twelve years, which was controlled by medi- 
cation. Study of the past history and family history failed to re- 
veal any facts of contributory significance. Except for the abdominal 
tumor, physical examination showed no abnormalities. The blood 
pressure at this time was 90/50; the urine on routine examination 
was normal; and the blood count showed only a slightly reduced color 
index. 


The mass in the left upper quadrant was easly palpable. It was 
irregularly oval and nodular, and although thought to be spleen by 
two physicians, it differed from the spleen in shape, and the area 
of dullness below the ribs laterally was smaller than one would expect 
for a spleen of this size. Roentgenograms showed a normal spleen. 
Excretory urograms showed two apparently normal kidneys with well 
visualized calyces, pelves, aud ureters. The mass could be seen near 
the left kidney but not connected with it and at a somewhat lower 
level. 


Since the tumor grew noticeably and became painful during the five 
days the patient was under observation, a diagnosis of lymphosarcoma 
or Hodgkins disease was made, and the patient was treated with ex- 
ternal radiation. The 200 kilovolt roentgen ray unit was used with 
filtration of % mm. of copper and 1 mm. of aluminum, at 70 cm. 
distance, through anterior and posterior portals 16 by 10 and 14 
by 14 cm. respectively. During the period of twenty-five days ending 
on October 10, 1935, 3,000 roentgens were administered to each portal. 
It was computed that the left kidney thereby received about 4,600 r. 


Shortly after treatment was started, the tumor began to shrink, 
and when little more than one-half of the total dose of radiation had 
been given, the mass was barely palpable. It had disappeared com- 
pletely before the treament ended, and, as yet, after eight years, 
there has been no recurrence. 


After treatment was completed, the young woman returned to her 
home, where she remained under the care of her local physician. 
She visited the Memorial Hospital every three months. Generally 
this patient remained well. She was married in August, 1937. In 
March, 1942, she had tonsillitis followed by a peritonsillar abscess. 
Three months later, in June, 1942, a persistently enlarged cervical 
lymph node was excised, but it showed only hyperplasia. While in 
the hospital for this operation, her blood pressure was found to be 
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150/100. Before long, headaches began to occur frequently. During 
an examination November 13, 1942, there was a marked flushing of 
the neck and cheeks, and the blood pressure was 184/125. There 
was a tachycardia, and the aortic second sound (A2) was accentuated. 
During the next four months the young woman was observed at home. 
The blood pressure remained elevated, the nonprotein nitrogen was 
24 mg. per cent, and excretory urograms showed a shrunken left 
kidney with diminished function. 

On March 1, 1943, we first saw this patient and thought that post- 
radiation sclerosis of the left kidney might well be the cause of the 
hypertension. We suggested that if renal function studies indicated 
a normal capacity of the right kidney, the diseased left organ might 
be removed before secondary cardiovascular changes had become estab- 
lished. 

The woman was re-admitted to the Memorial Hospital on March 5, 
1943. Her physical examination was not remarkable except for the 
elevated blood pressure, accentuated aortic second sound, and marked 
fibrosis and. telangiectasis of the skin of the left upper abdomen and 
back, through which radiation had been given seven years and five 
months previously. 

The usual measurements of renal function first were made. The 
maximum concentration of urine from the right kidney was 1.020 
and from the left 1.014. Little difference was found in the capacity 
of the two organs to excrete phenolsulphonephthalein ; 45 per cent of 
the intravenously injected dye was recovered in two hours from the 
right kidney, and 35 per cent was recovered from the left. The 
levels of blood urea nitrogen ranged from 9 to 12.5 mg. per cent. 
Since there was uncertainty from these data as to the amount of 
damage to the left kidney and the reserve capacity of the right, the 
patient was studied further with more refined methods. 

The rate of glomerular filtration was measured by the mannitol 
clearance technique. During this procedure the plasma concentration 
of mannitol was maintained at about 160 mg. per cent by the intra- 
venous administration of a 24 gm. per cent priming solution followed 
by a continuous drip of the material in a 4 per cent solution. Urine 
specimens were collected from each kidney through ureteral catheters 
during three consecutive ten-minute periods. The concentrations of 
mannitol in these urine and plasma samples indicated that the right 
kidney had a normal rate of glomerular filtration of 86 ml./min., 
while that of the left kidney was reduced to the abnormally low rate 
of 17 ml./min. 

The flow of blood through each kidney was measured by the clear- 
ance of sodium para-amino-hippurate (pah) at plasma concentrations 
of 2.0 mg. per cent. The pah was administered as a 300 mg. per 
cent material to prime and then in a 500 mg. per cent solution 
to maintain the desired level. Urine collections were secured sepa- 
rately from each kidney as in the previous study. From the clearance 
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values obtained the right kidney was found to have a normal plasma 
flow of 410 ml./min., while that of the left was reduced to 70 ml./min. 

To investigate tubular damage, measurements were made of the 
maximum capacity (TM) of the tubules to secrete pah. This was 
done by raising and maintaining the plasma content of the compound 
to levels greater than 55 mg. per cent. For this purpose priming 
and sustaining solutions of 25 and 5 Gm. per cent respectively were 
used. Separate urine collections were made as before. From the 
concentrations of the compound in these and in plasma specimens ob- 
tained simultaneously, the TMpah of the right kidney was found to 
be within normal limits, 50 mg./min., while that of the left kidney was 
abnormally low, 6 mg./min. These studies therefore indicated that 
the functions of the glomeruli and tubules of the left kidney were 
markedly impaired and that its blood supply was greatly reduced. 
On the other hand, these activities of the right kidney appeared to 
be normal. 

At this time studies were made also of the patient’s cardiovascular 
status. After the blood pressure had become stabilized at 160- 
172/120-130 by four days of bedrest, a pressor test was made by 
inserting the left arm in ice water. During the next fifteen minutes 
there followed only a gradual rise of tension to 176/122. On holding 
her breath for fifteen seconds the pressure did rise, however, to 
184/136, but several minutes were required before it returned to the 
base level. The sublingual administration of nitroglycerin was not 
followed by any significant fall of blood pressure. 

The electrocardiogram showed changes in the ST segments and 
T waves consistent with the presence of hypertension. The venous 
pressure (156 mm. water) was about- double the normal value, and 
the arm to tongue circulation time measured after the intravenous 
injection of decholin was prolonged to 16 seconds (normal about 8 
seconds ). 

On March 11, 1943, an atrophied left kidney was removed without 
difficulty. On pathological examination it was noted that “the left 
kidney measured 8 cm. in length and 4 cm. in width. Six centimeters of 
the ureter is included with the specimen. On bisecting the organ the 
upper half appears grossly normal. The kidney cortex in this region 
is yellowish pink in color, and the calyces are not remarkable. The 
lower third of the kidney is contracted, and the cortex appears to 
be largely replaced by soft fatty tissue and fibrous septa. Running 
along in the periphery of this area a thin strip of cortical tissue is 
noted. The calyces in the lower portion of the kidney are not dis- 
torted, and they communicate normally with the pelvis and ureter. The 
external surface of the kidney is dark pink in color. The capsule is 
thin, and strips somewhat harder than usual. No definite tumor or 
cystic structure is noted in the specimen. Some superficial areas of 
ecchymosis and hemorrhage are noticed on the mucosal surface of 
the kidney pelvis and upper ureter.” 
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Microscopic examination showed that the upper half of the organ 
“is essentially normal save that the larger vessels do show some thick- 
ening of the intima and, to a lesser degree, of the media. The lower 
part is extremely.atrophied with very marked sclerosis. The vessels 
in this portion are extremely sclerotic showing an extreme obliterative 
arteritis. The lesion is not that which could be produced by ligation, but 
the vessels seem to show changes, particularly in their media, which 
can be associated with radiation.” 


There was prompt recovery from the operation, and one week later 
the blood pressure was stabilized at 112-120/72-80. The venous pres- 
sure had fallen to 112 mm. of water, and the arm-to-tongue circula- 
tion time was reduced to ten seconds. Blood urea nitrogen values were 
unusually low, ranging from 6 to 7 mg. per cent. 


During the following seven months the blood pressure was meas- 
ured at frequent intervals by her family physician. It was found to 
vary from 108-136/68-88. The severe headaches have not recurred. 


In October, 1943, the patient was again studied in the hospital. 
After two days of bed rest the blood pressure became stabilized at 
112-120/76-80. The venous pressure was normal (80 mm. of water), 
and the arm-to-tongue circulation time was nine seconds. The maxi- 
mum concentration of urine from the single right kidney was 1.022, 
and 80 per cent of the phenolsulphonephthalein injected intravenously 
was recovered in two hours. A normal urea clearance value of 90 
ml./min. was obtained. 


During the next seven months at home the patient’s blood pressure 
consistently remained normal. In the Memorial Hospital in May, 
1944, stabilization of blood pressure occurred at 96-116/60-84. Tests . 
of its lability indicated significant improvement. The application of 
cold was followed by an immediate and sharp rise from 96/72 to 
112/88 and a return to the base level within thirty seconds after the 
stimulus was withdrawn. Likewise the administration of nitroglycerin 
induced a rapid fall from 96/72 to 80/66. Renal function tests now 
showed that the rate of glomerular filtration (Cman) was 76 ml./min., 
the rate of renal plasma flow (Cpah) was 473 ml./min., the maximal 
capacity of the tubules to secrete pah (TMpah) was 58 mg./min., 
and the urea clearance had increased to 96 ml./min. The general health 
of this patient has been excellent. For more than a year she has 
worked without interruption in a munitions factory. 


From these studies, therefore, it would appear that after removal 
of the sclerosed kidney this patient regained and has maintained for 
fourteen months a normal vascular tension and normal cardiovascular 
lability. Moreover, by the tests used, it was shown that the remain- 
ing kidney apparently not only suffered no damage during this period 
in which it was required to act alone, but it even may have improved its 
functional capacity. 





DEAN AND ABELS 


SUMMARY 


At the age of twenty years a woman with apparently normal kid- 
neys and normal blood pressure received radiation in the left upper 
quadrant of the abdomen. Seven years later she had severe head- 
aches, the blood pressure was abnormally high, and the left kidney 
was shrunken. 

The kidneys were studied separately by the function tests commonly 
employed and by more refined methods which measure glomerular 
secretion, tubular absorption, and rate of blood flow through the or- 
gans. The latter tests showed the right kidney normal in all of these 
activities and the left kidney markedly deficient in all. Vascular lability 
was poor. 

After removal of a sclerosed left kidney the blood pressure and 
vascular lability became normal and have remained so for fourteen 
months. The function of the remaining kidney may have improved. 

We suggest that when it is important to know the functional 
capacity of a kidney, the newer tests should be made because the 
tests of renal function commonly employed by urologists are inaccu- 
rate frequently. 





LEIOMYOMA OF THE KIDNEY ASSOCIATED WITH 
HEMORRHAGIC CYST 


E. GRANVILLE CRABTREE, M.D. 
Boston, Massachusetts 


Tumors which arise from smooth muscle tissue and are situated 
beneath the true capsule of the kidney are usually small, multiple, 
benign fibromyomata. They appear to remain small and do not 
require surgical treatment. Berry, 1929, even considered them con- 
genital and to occur in children. In some instances they show con- 
siderable fatty tissue in addition, as was shown in the two autopsy 
cases reported by Latigan and Larkin in 1901. 

Smooth muscle tumors usually show considerable fibrous tissue 
in addition to the muscle cells and should be considered to be 
fibromyomata, yet in one instance reported by Hofman, 1914, the 
tumor was\a true myoma. A sample of small tumors of smooth 
muscle content is the reported case of Kretschmer, 1930, in an 
autopsy of a woman, dead of carcinoma with metastases, where 
the tumor measured 9 mm. by 2 to 3 mm. Fibroleiomyolipomata 
are also harmless, seldom attain large size and may even be almost 
microscopic. Testimony to the frequent occurrence of such tumors 
is given in most texts on pathology and urology of the present day 
and in a review of similar texts made by Ochsner in 1899 which 
comprised mostly German literature. 

Myomata of the kidney have grown to larger size, produced 
symptoms and.assumed surgical significance in a very small num- 
ber of reported cases. In more recently published cases the tumors 
have been smaller than those reported earlier and have been shown 
to produce surface and pelvic deformities such as are commonly 
noted in cysts and tumors of other varieties. Pyelographic dem- 
onstration of these tumors was not available to the earlier writers. 
Surgical removal of smooth muscle tumors has been recorded by 
Ochsner (1899), Busse (1899), Hofman (1914), Bugbee (1928), 
Counseller and Menville (1936), and now I report another. In 
addition Berry (1929) and Crosbie and Pinkerton (1932), have 
reported malignant myomata. I have not reviewed the literature 
since 1936. 
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The anomalous situation, in which small smooth muscle tumors 
of cell content similar to the larger ones have been found fre- 
quently, and larger tumors of surgical importance rarely, is not 
comparable to most tumor growths in which the cell content is 
more indicative of rate of growth and end result. The situation 
is more understandable when, as in the two already mentioned 
cases, malignant changes have occurred in what previously may 
have been benign tumors. There have been but two of these in 
contrast to six in which no evidence of malignant changes could be 
produced. Mallory (1925) considered myomata of the kidney to 
be either slowly growing or rapidly growing tumors. His expe- 
rience was in a large city hospital. He carried his observation no 
further than this record. Yet, Ochsner’s tumor, in a man twenty- 
one years of age at operation, was known to have been present 
and was frequently remarked by boyhood companions since early 
childhood. The tumor weighed 10 pounds 2 ounces. Busse’s 
tumor was cystic. The unspilled contents of the cyst and tumor 
weighed 9 kg. and was known by the fifty-two-year-old woman 
to have been present, as a large mass, for many years. Bug- 
bee’s tumor was 13.5 cm. in diameter. This was known by 
the patient to have been present for thirteen years. Hofman’s tu- 
mor measured 35 cm. by 15 to 23 cm. This had been noted for 
but one year. Counseller and Menville’s tumor measured 4 cm. by 
3 cm., but had an associated cyst of considerable size. This had 
been found six months before operation. My tumor was discovered 
during a search for the cause of blood cells in urine and back pain 
of three months’ duration. The tumor was less than 5 cm. in its 
greatest dimensions, but was also associated with a cyst 5 cm. in 
diameter. 


Two cases of malignant leiomyoma are discussed here because 
smooth muscle tumors, judging from their characteristics when 
they occur elsewhere in the body with greater frequency than in 
the kidney, not infrequently are borderline cases on which pathol- 
ogists do not agree as to the presence or absence of malignancy. 
Somewhat indefinite cytological differences, together with the pres- 
ence of mitotic figures, appear to be the basis for classification 
as malignant tumors. Berry’s tumor was large, situated in the low- 
er pole of the kidney, as was Bugbee’s benign tumor, and was 
similar in size and appearance. Neither was cystic. He considered 
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it to be a borderline tumor because of the scarcity of mitotic figures 
in the cells. Crosbie and Pinkerton’s tumor was obviously malig- 
nant. It differed from all the other tumors here discussed, in that 
it appeared to arise from and involve the pelvis alone; the other 
tumors arose from the renal capsule or structures beneath it. 
There were large venous channels overlying it, similar to those 
seen in hypernephroma. This venous hyperplasia did not occur as 
a rule in the benign cases but was present to a small degree in 
Busse’s tumor, which was benign. 

The benign myomas appear to have a marked tendency toward 
cyst formation both in association with the tumor and within it. 
Microscopic demonstration of cystic tubules are reported by both 
Counseller and Menville and Busse. In both these instances the 
tumor was situated within the cyst, and there were multiple small 
cysts within the cyst and also within the tumor. Busse’s tumor 
showed hemorrhage into the cyst, as did mine. My case did not 
show the small cysts, but the tumor was cystic. The tumor was 
within the cyst as in the other two cases. The other three benign 
tumors and the two malignant tumors showed no cyst formation. 


Both benign and malignant tumors have been found well en- 
capsulated. The renal structures have been pressed aside. Where 
cyst existed, the capsule was in all cases continuous over the cyst 
and superficial portions of the tumor. In no case was extension 
of the tumor into the fatty capsule demonstrated. This finding is 
consistent with the end results of nephrectomy. Crosbie and Pink- 
erton’s case is alive and well at this time. Bugbee’s case did well. 
Ochsner’s case was well at the end of two years. Hofman’s case 
of rapidly growing tumor was known to have been alive twenty- 
four years later and to have borne a child two years after operation. 


Of the eight tumors on record, including the two malignant 
cases, all but two occurred in women. The age at time of operation 
was from twenty-one years to fifty-two years with seven of the 
eight patients under thirty-nine years. In Ochsner’s case the tu- 
mor was certainly present in childhood. Pain was not a char- 
acteristic symptom and, in those instances in which it occurred, was 
not especially troublesome. Urinary symptoms, in some cases 
certainly not associated with the tumor, were adequate to over- 
come patient inertia in the larger tumors which had been known 
to exist for a long period of time. Microscopic blood in the urine 
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was the most consistent finding. Pain and fever were present as 
presenting symptoms twice, Counseller and Menville’s and Busse’s 
cases. In Busse’s case the cyst had become infected. 

When cyst, was found, the cyst wall was invariably thickened, 
in Busse’s case reaching a thickness of 8 cm. in some portions. 
Twice was the cyst hemorrhagic, which is consistent with tumors 
situated within the cyst. In all three cases the walls of the cyst 
were encrusted, in Counseller and Menville’s case with cholesterin, 
in mine with calcium, but in Busse’s case with both. There was no 
malignant degeneration of the cyst walls in any of the three cases. 

The appearance at the operating table was, in most instances, 
sufficiently different from the usual renal tumor to excite suspicions 
that the tumor was not a common one. Hofman was impressed 
with the smoothness of his tumor as palpated through the ab- 
dominal wall. Bugbee, Counseller and Menville, and I considered 
cyst as the most likely diagnosis, although the joint authors did not 
commit themselves between cyst and tumor. In the latter case cyst 
was present, and the tumor was unsuspected. The tumors have 
been found to be smooth or irregularly nodular, grayish white to 
tan in color, somewhat flattened beneath the renal capsule when 
small, or the remnants of the kidney flattened and pushed aside 
when large. The tumors have all been encapsulated. Only twice 
have venous changes over the surface of the tumor been found; 
once in a benign and once in a malignant tumor. In neither in- 
stance were the veins large or numerous. Where cyst was. found, in 
two or three cases the contents were hemorrhagic. In my case 
biopsy was made ‘at operation in order to determine whether there 
was tumor at all. 


CASE REPORT 


Case 1.—The patient was a healthy, active man of thirty-nine years, 
who worked as an accountant. He had had hemorrhoids which fre- 
quently protruded and became infected but, in other respects, considered 
himself well. He had a rupture in the right inguinal region as a 
child but showed no evidence of it on admission. The immediate onset 
of his present complaint was three months previously. During the 
summer while fishing from a row boat he was caught in the rain, 
rowed rapidly to escape the downfall, and before reaching his desti- 
nation got a backache on his left side but continued to hurry on. 
The pain was dull, similar to other back strains which he had had when 
doing strenuous exercise, and he strapped his back with adhesive. 
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Later, while stooping to tie his shoe, he had another similar twinge 
of pain, and since this occurred long after his back had recovered 
from the effects of rowing, he consulted his physician. On finding 
a few red cells in his voided urine his doctor referred him for x-ray 
examination. This showed that the left kidney was both larger than 
normal and irregular in outline. 


Fig. 1. Intravenous urogram showing 
deformity of the left upper pelvis. The 
calyces are split from a deep lesion. 
There is calcification just below the 
eleventh rib which proved to be situated 
within the kidney tumor. 


Both kidneys were visible. The left was considerably larger than 
the right, dumb-bell in shape, and measured 15.5 cm. by 7 cm. There 
was an irregular calcification of the widened upper pole but no evi- 
dence of discrete calculi. The ureteropyelographic examination showed 
excellent excretion and concentration of the dye through both kidneys 
within five minutes after injection, with maximum concentration within 
fifteen minutes. The right pelvis was large, 3.5 cm. by 4.5 cm. in 
measurements,. but regular in outline. The calyces on the right were 
slightly blunted. The left pelvis showed pressure on its upper border 
with displacement and compression of the infundibulum and upper 
calyces (Fig. 1). Remarks: pressure on the pelvis, together with 
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widening of the upper pole and calcification, is consistent with the 
diagnosis of renal tumor, probably hypernephroma. 

The patient stated that he had gained 20 pounds within the past 
year. On one occasion, after walking, his urine showed 10 to 15 
white blood cells and 25 to 30 red blood cells and a small trace of 


Fig. 2. Photograph of the specimen. The tumor is at the upper portion 
of the kidney and is shown sectioned. The lower portion of the cyst is 
shown in relation to the pelvis, but the remainder of the cyst is seen from 
inside. The dark color jndicates blood stained tissue. The intact portion 
of cyst is stuffed with cotton. 


albumin. In the hospital three urinalyses were negative for white 
cells, red cells, and albumin. Hemoglobin, 112 per cent; red blood 
count, 5,400,000; white cell count, 6,900; nonprotein nitrogen, 39 mg. ; 
Hinton and Kahn test negative. The blood pressure reading on admis- 
sion was 105/65. 
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On exposing the kidney through a left loin incision the lower two- 
thirds of it were, apparently, entirely normal. On the upper pole, 
slightly anterior to the mid-line, was an obviously hemorrhagic cyst 
with a portion of the wall about the size of a 50 cent coin projecting 
above the cortex but beneath the capsule. The upper pole of the 
kidney was about one-third larger than the lower pole, and there was 


Fig. 3. Low power photomicrograph of the margin of the tumor and kidney. 


a nodule of tumor tissue on the inner aspect of the kidney, just above 
the cyst and touching it. The contents of the opened cyst were hemor- 
rhagic. The cyst extended down to, but did not enter, the pelvis 
and occupied the anterior surface of the kidney. Biopsy of the nodule 
was reported to be not malignant. In view of the pressure of a tumor 
and a bloodstained cyst, nephrectomy was done. 

Pathological report (Dr. Milton J. Schlesinger) : 

“The specimen (Fig. 3) consists of a kidney measuring 12 cm. 
by 6 cm. by 3 cm. It weighs 174 Gm. It is light brown-red in color, 
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and its surface is smooth, except at the upper pole where an incision 
has been made into a thick walled cyst. When opened longitudinally, 
it reveals a large cystic structure, approximately 5 cm. in diameter and 
occupying the upper pole of the kidney. The border of the cyst, near- 
est the pelvis, is separated from the pelvis by a thin layer of mucosa 
and cyst wall. The wall of the cyst is hemorrhagic, rough, and irreg- 


Fig. 4. Higher magnification photo- Fig. 5. High power photomicro- 
micrograph indicating the bands of graph showing almost complete absence 
smooth muscle fibre which characterize of mitotic figures on which the diag- 
the tumor. nosis of benignity of the tumor was 

: made. 


ular and is somewhat lobulated by strands which arise in various 
portions of the cyst. There is a deep hemorrhagic lobulation, 1.5 cm. 
in diameter, in the midst of the wall of the cyst, which consists of 
irregular, nodular, contracted light pale tan tissue. Frozen section 
from this area reveals no evidence of tumor, but irregular calcification 
is present throughout this region. The remainder of the kidney sub- 
stance appears to be normal. The pelvis still retains its contracting 
power, the mucosa is smooth and glistening.” 

Microscopic sections : 

“Six slides are stained with hematoxylin and eosin; one with aniline 
blue, three with Van Geison, and two are hematoxylin and eosin stains 
of tissue which has been decalcified. The sections were taken from 
the walls of the cyst and contain varying amounts of the kidney paren- 
chyma and tumor tissue at different levels. The kidney parenchyma 
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shows compression and congestion with occasional scattered foci of 
chronic inflammation with associated fibrosis of the interstitial sub- 
stances, producing some distortion of the renal tubules. The tumor 
mass consists of a thickened cyst wall composed of whorls, strands, and 
masses of smooth muscle, which are replaced by varying amounts 
of dense collagenous connective tissue in irregular arrangements. 
Some of these areas of collagenous tissue are hemorrhagic and show 
varying degrees of calcification. The part of the kidney in contact 
with the kidney parenchyma shows occasional islands of dilated kidney 
tubules, containing hyaline material within their lumina. Deeper within 
the tumor tissue are large cystic masses lined with cuboidal cells with 
hyaline or hemorrhagic contents. The slides which include the distal 
pelvic junction show a bar of dense connective tissue, one of which 
shows patches of transitional epithelium of the renal pelvis. (See Fig- 
ures 4 and 5.) 

“Diagnosis: Fibroleiomyoma of the kidney with cystic degeneration 
and calification ; slight chronic pyelitis.” 

This patient is well at the end of six months after operation. 

A second case of smooth muscle tumor of the kidney has occurred 
in my practice. It has not been sufficiently well studied to justify 
more than a note to place it on record in the literature for what 
it may be worth. 


Case 2.—The patient was an obese woman of forty-three years, 
seen and operated upon by me in 1925 in a small-town hospital. She 
had married young, had had four children, and this was her first 
illness aside from childbearing. The only indication of her condi- 
tion was the finding of a large tumor mass in the region of her 
left kidney. There were no abnormal findings either in her urine 
or on general examination. The mass had been present for one year. 


Cystoscopy and pyelography showed a normal right kidney with 
normal function. On the left side there was a 30 c.c. hydronephrosis. 
The urine from this kidney was abundant in quantity excreted, very 
dilute, but contained phthalein fifteen minutes after intravenous in- 
jection. : 


The tumor was of large size, freely movable, slightly nodular, and 
extended from the mid-line well into the flank and almost to the crest 
of the ilium. It was not tender to palpation. There were no other 
abdominal masses. 

Operation was transperitoneal nephrectomy. The kidney mass was 
large and showed some dilated blood vessels over its surface. There 
were no evidences of metastatic disease within the abdomen. On de- 
livering the tumor from the abdomen there was found to be exten- 
sion beyond the confines of the renal capsule. This extension occurred 
chiefly posteriorly and below the kidney. The spleen was adherent 
to the mass anteriorly and had to be separated from it and repaired 
afterwards. 
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Pathological report (Dr. H. F. Hartwell, Massachusetts General 
Hospital): ‘The specimen consists of a spherical solid tumor about 
the size of a cantaloupe. It measures 16.5 cm. in its greatest diam- 
eter. On section it shows a white translucent surface, with areas 
of yellow softening. No renal tissue can be recognized. 


“Microscopic examination shows a structure of elongated spindle 
cells arranged in interlacing bundles, and the cytoplasm stains deeply 
with eosin. The cells show numerous mitotic figures. The appearance 
and arrangement of the cells suggests a tumor arising from smooth 
muscle. Diagnosis: Leiomyosarcoma.” 


Subsequent history indicates apparent complete recovery and good 
health after nephrectomy until 1928, at which time a tumor mass 
of large size developed within the abdomen. This was removed by 
the local surgeon. His report did not indicate the exact location of 
the new growth. He believed that he had removed the tumor com- 
pletely. The pathological report gave the diagnosis as leiomyoma, 
not sarcoma. (This examination was not made by Doctor Hartwell.) 
By 1930 two more intra-abdominal masses had developed, and the 
surgeon was contemplating removing them in the near future. I 
had no further reports on the patient. 


SUMMARY 


Either benign or malignant smooth muscle tumors, of surgical 
import, are extremely rare but are liable to be encountered. They 
present certain characteristics which may excite suspicion as to 
their unusual nature. The outstanding peculiarities are distribu- 
tion beneath the renal capsule, smooth in texture, and a tendency to 
be associated with cysts. When associated with cysts they appear 
to lie within the cyst cavity. They are diagnosable through their 
size, if large, or by demonstration of the presence of the cysts in 
which they lie. In this respect they present no characteristic ap- 
pearance to distinguish them from other tumors or cysts. They 
tend to show cystic degeneration of the tumor itself and micro- 
scopically show cystic tubules. They appear to be tumors of 
young adult life. They tend to be encapsulated and if malig- 
nant appear to be curable by nephrectomy. Because of the neces- 
sity for pathological determination of malignant characteristics, 
at least until greater familiarity with their clinical appearance and 
significance is established, nephrectomy is the procedure to be 
employed. 
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OSTEONEPHROPATHY 


A REPORT OF TWO CASES 


BOLAND HUGHES, M.D., and GERHARD J. GISLASON, M.D. 
(by invitation) 
Philadelphia, Pennsylvania 


The associated phenomenon of renal disease and bone changes 
in childhood and adolescents has been long recognized. Lucas”, 
in 1883, was the first to note the presence of both albuminuria 
and late rickets in a single case, which he termed “rickets of 
adolescence”; but it was left to the British workers, Fletcher* 
and Nash”, in 1911 and 1912, to first point out the relation between 
bone changes and kidney lesions. 

The term “renal rickets” was given to this syndrome and is 
the best known today, although the conception that this disease 
is primarly one of rickets is erroneous. Renal dwarfism, renal 
infantilism, renal osteodystrophy, renal hyperparathyroidism, and 
juvenile osteitis fibrosa are other terms which have been used. 
Rule and Grollman”, however, have suggested that the entire 
syndrome be called “osteonephropathy.” Use of this term will 
permit a more definite classification of the disease syndrome and 
will aid in a clearer conception of the underlying pathological 
mechanisms. 

The study of this disease during the last decade has made us 
realize the plurality of disorders which may be responsible for 
the clinical picture. There is a great degree of variation which 
can occur in cases which are otherwise thought to be similar. It 
has been called a disease of contradictions'’, and indeed this is 
no understatement. Its diversified symptoms and contradictory 
manifestations make it a very interesting entity. 

The clinical syndrome of the osteo-uropathies has only lately 
appeared in urological literature. It has usually been described 
in the pediatric, endocrinological, orthopedic or roentgenological 
literature, which is incongruent in that this disease always has 
a recognizable underlying renal disorder, the diagnosis and cor- 
rection of which, together with proper and timely medical man- 
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agement, would in a definite percentage of cases greatly improve 
the prognosis and possibly even prevent the onset of dwarfism and 
bony deformities. The improvement in the accuracy of urological 
procedures of diagnosis and treatment and the increase in their 
applicability to infants and small children have brought and will 
bring this disease more and more into the scope of the urologist. 


An inclusive definition of the osteonephropathies is difficult be- 
cause of the great variation between the individual cases, but, in 
general, they might be defined as a disease process of infancy, 
childhood, and adolescence, characterized by abnormalities of bony 
growth and bony configuration, urinary tract disease, infantilism 
to some degree, and a blood chemical picture which in a large 
incidence of cases is characterized by acidosis, varying degrees of 
azotemia, a low serum calcium, and elevated inorganic phosphate 
level. In brief, the clinical picture is one of a stunted and de- 
formed child suffering from diminished renal function and severe 
acidosis with alteration of calcium and phosphorus metabolism. 
Without going into the characteristics of the many cases which 
have been reported, it is sufficient to say that the bony changes 
may vary from that of marked deformities with the gross char- 
acteristics of infantile rickets on the one hand to simple osteoporosis 
or osteomalacia on the other. Retardation of growth is almost 
a universal feature in patients old enough for this finding to be 
significant. Abnormalities of calcium and phosphorus metabolism 
are always present, but the changes in the blood chemistry will 
vary from case to case depending on several factors, the most 
important of which is the degree of renal insufficiency. Urinary 
symptoms, which are so easily overlooked, will range from sim- 
ple polyuria to the subjective and objective symptoms of the frank 
obstructive uropathies. The more prominent presence of one find- 
ing or another determines usually whether the patient is first seen 
in the clinic of the orthopedist, the pediatrician, or the urologist. 


The exact underlying physiopathological relations between the 
various manifestations of this syndrome are little understood. There 
are, however, four hypotheses which are worthy of consideration. 
Mitchell** in 1930, in a very complete review of this subject, 
after considering the entire problem of the absorption, metabolism, 
and excretion of phosphorus in relation to bone growth and rickets, 
postulated that in these cases there is a relative or absolute inabil- 
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ity of the kidneys to excrete the waste endogenous phosphate 
from the body, and that such phosphates are excreted through the 
intestinal mucosa instead of from the kidney. It has been repeat- 
edly demonstrated that an increased concentration of phosphates 
in the food or in the intestinal contents will interfere with the ab- 
sorption of calcium, presumably through the formation of insol- 
uble calcium phosphates. Mitchell’* offers the hypothesis that in 
renal rickets such a shift of the excretion of the endogenous phos- 
phorus to the intestine occurs, and that the increased concentra- 
tion of phosphorus in the intestine so blocks the absorption of 
calcium from the food that the growing child suffers a true 
calcium starvation with resulting bone changes. 


The parathyroid glands are thought by many to play a decisive 
role in the etiology of the skeletal changes in this disease. Pappen- 
heimer and Wilson” have shown that parathyroid hypertrophy 
often occurs in renal insufficiency of long standing. They have 
felt that in such cases, not infrequently, a slight degree of hyper- 
parathyroidism exists but usually, however, without conspicuous 
bone changes. The inability of a diseased or obstructed urinary 
tract to excrete phosphate ions, resulting in an upset in the deli- 
cate calcium-phosphorus ratio, is thought to result in an increased 
effort by the parathyroid to effect the excretion of phosphorus, 
with a concomitant upset in calcium metabolism and subsequent bone 
changes. Howard" believes that all bone changes in renal rickets 
are the result of parathyroid hypertrophy. Grollman’’, and others, 
however, believe that, except in certain cases, this is an unlikely 
explanation. Certainly, several cases have been reported in which 
normal parathyroid glands have been found at autopsy. 

The so-called parathyroid theory proper goes even further in 
the implication of these glands by basing the entire picture on 
one of primary hyperexcretion of parathormone interfering with 
calcium and phosphorus metabolism and producing microscopic 
calcifications and fibrosis in the kidneys. This hypothesis makes 
the kidney condition a secondary one, and as such is difficult to 
support. It is our belief, as substantiated by Davis and Rossin‘, 
that the repeated findings of definite congenital anomalies of the 
urinary tract in so considerable a number of cases, together with 
other evidence of primary renal disease, preclude a secondary role 
in the urinary tract. 
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The part that the parathyroids may play, however, cannot be 
denied, and, no doubt, the variations in the degree of bony changes 
and in calcium and phosphorus blood levels seen from case to case 
may in part depend on the degree of parathyroid function. This 
function is always very difficult to evaluate. 

Harris”, in his studies on bone growth, indicated that the clinical 
picture of this syndrome could best be explained by a pituitary- 
diencephalon lesion. Roberts'’* reported a case with atrophy of the 
pituitary which showed dilatation of the urinary tract without ap- 
parent obstruction. Chown and Lee® collaborated these findings 
in another case report. Ellis and Evans® reported twenty. cases 
of renal rickets from the London Hospital about which they 
stated that “there occurred in most instances a marked dilatation 
and hypertrophy of the bladder, accompanied usually by varying 
degrees of hydronephrosis and dilatation of the ureters, this 
dilatation occurring without obvious obstruction.”” They sug- 
gested a functional failure of the vesico-urethral sphincter, an ab- 
normality which may be mediated through the autonomic nervous 
system. Poynton and Sheldon”, on the other hand, after investi- 
gating the cause of such dilatations in childhood, have reported 
several cases in which no obstruction “was found.” They sug- 
gested that mechanical causes, such as posterior urethral valves, 
are easily missed unless the entire urethra is removed at autopsy, 
which is seldom a routine procedure: 

However, the possibility that lesions in the pituitary diencephalon 
area acting through the autonomic nervous system may be respon- 
sible for urinary tract dilatation cannot be denied. A pituitary lesion 
would most easily explain the dwarfism and infantilism, for both 
growth-producing factors and the sex-stimulating factors are cen- 
tered in this gland. Renal dwarfism in general, however, differs 
from pituitary dwarfism in several respects, and the presence of 
infantilism is not consistent enough to seriously implicate a mid- 
brain lesion. This theory certainly does not have adequate evi- 
dence or proof in its favor, but it suggests a definite explanation 
for certain factors in the picture of the osteonephropathies. 

Bone changes secondary to chronic acidosis have been observed. 
There are many who believe that chronic acidosis together with 
simple longstanding renal insufficiency may be the basis for the 
abnormality of bone growth in these children. In support of this 
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we have the fact that renal disturbances interfering with normal 
calcium and phosphorus metabolism may, in itself, be sufficient 
to lead to an osteodystrophy. 

Graham and Oakley® have observed that the failure of the main- 
tenance of a normal acid-base balance resulting in a chronic acidosis 
will induce osseous changes resembling those of osteitis fibrosa. 
The degree and duration of acidosis and the accompanying renal 
failure are important variables in the individual case. Snapper” 
points out that bone changes occur more easily in the growing 
skeleton than in that of the adult, which largely accounts for the 
fact that osteodystrophies are so uncommon with renal disease 
occurring past the age of bony maturation. 

ach of these explanations of the possible etiology of the 
clinical picture in the osteonephropathies has much to say for itself, 
and cases can be picked from the literature which would give 
convincing evidence in favor of each theory. In many individual 
cases, these various etiologic factors must overlap to a great degree, 
and this probably accounts for the varied manifestations in the 
picture of renal rickets. No matter which theory may be held, 
we believe that the basic pathology is one of renal failure, e.g., 
that any kidney disease in childhood leading to prolonged renal 
insufficiency may result in the picture of renal rickets. Chronic 
interstitial nephritis was for a long time the only renal lesion 
described in these cases. Cases with correctible obstructive 
uropathies which benefit from proper surgery, however, are rap- 
idly accumulating in the literature. The prognosis in this disease 
is not affected by the degree of dwarfism and will not be altered 
by the orthopedic correction of bony deformities, but is directly 
dependent on the maintenance of adequate renal function. 


ETIOLOGICAL CLASSIFICATION OF OSTEONEPHROPATIHIY 
(Modified from Rule and Grollman)?® 


A. Due to primary urinary tract disturbances 
1. Primary renal disease with well recognized anatomic changes 
(a) Chronic glomerulonephritis, pyelonephritis, nephrosis 
(b) Congenital malformations: polycystic kidneys, renal hypogenesis 
(c) Urinary tract obstruction with secondary renal lesions: urethral 
valves; prostatic enlargement; strictures of urethra, bladder neck, or 
ureter; hydro-ureter; etc. 
2. Primary tubular functional changes which may or may not show anatom- 
ical changes 
(a) Hypochloremic-glycosuric type (deToni-Fanconi syndrome) 
(1) Growth and developmental deficiencies 
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(2) Glycosuria 
(3) Acidosis with hypochloremia 
(4) Low Ca and P 
(b) Hyperchloremic type without glycosuria (Albright, Butler, Grollman) 
(1) Diffuse calcification of renal tubules and pyramids 
(2) Absence of glycosuria 
(3) Acidosis with hyperchloremia 
B. Due to primary extrarenal disturbances 
1. Endocrine disease—hyperparathyroidism 
2. Metabolic disturbance—cystine storage disease 


The largest and most important division of the osteoneph- 
ropathies is that due to primary urinary tract disturbances. These 
are cases which lead, both in the child and the adult, to renal 
failure with nitrogen retention and death in uremia. It is in the 
osteouropathies of this type that the early recognition of the 
fundamental cause of renal failure is so important. Cases classified 
under congenital malformations and urinary tract obstruction 
make up an important part of this group. Congenital posterior 
urethral valves, for example, are relatively commonly noted in a 
review of the cases reported. The age at which these patients 
are first seen may vary from infancy to the age of ten or twelve 
according to Rule and Grollman’’, to which we might add that 
our case was seen first at the age of fourteen, fully indicating the 
important point that renal failure or renal abnormalities may not 
be striking at an early age. About one half of the reported cases 
were alive at ten years, but only a very few survived to twenty. 
The underlying renal damage and the degree to which it can be 
corrected define the prognosis in each instance. 

A second group contains those cases in which the renal insuffi- 
ciency is the result of an inadequacy in tubular function. The 
integrity of the tubular cells is essential to renal function. It is 
such a type of renal insufficiency which is primarily present in 
this group, and as such is similar to that seen in phlorizin poison- 
ing and in adrenal cortical or posterior hypophyseal insufficiency. 
An interesting point is that this type of tubular damage is not 
detectable by the ordinary methods of microscopic examination of 
pathological tissue. 

Rule and Grollman’”® have pointed out that this group may be 
subdivided into two categories, differentiated by the presence in 
the first of a normal or reduced blood chloride and glycosuria, and 
in the other by hyperchloremia and the absence of glycosuria. 

The hyperchloremic-glycosuric type, or the DeToni-Fanconi syn- 
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drome, is characterized by onset in early childhood, growth and 
developmental deficiency, anorexia, polyuria, and frequent inci- 
dental respiratory and urinary tract infections. The diagnostic 
features are the presence of a low calcium and inorganic phosphate 
serum level, glycosuria, and acidosis with low or low normal 
serum chlorides. There have been only about twelve cases reported 
in the literature since the original descriptions by deToni’ and 
Fanconi." 

The hyperchloremic type has been described by Albright’ and 
Butler’, who between them collected six cases. Rule and Groll- 
man”® have reported a seventh. Grollman’® points out that these 
cases are similar to the DeToni-Fanconi type except for certain 
features, which they list as (1) the presence of diffuse calcifica- 
tion of the renal tubules, (2) the absence of glycosuria, and (3) 
the presence of an acidosis with an elevated blood chloride level. 
The cases reported have shown a normal or reduced blood calcium 
and a low blood phosphorus. The mechanism underlying this dis- 
ease, as suggested by Albright’, is thought to be an inability of the 
kidney to manufacture ammonia or to secrete an acid urine, which 
leads to a shortage of base with which to excrete the mineral 
acids, especially chlorides; the resulting acidosis causes a low 
serum calcium and phosphorus. The acidosis resists all efforts 
at correction and is further characterized by the presence of a 
persistently alkaline urine. The clinical picture is completed by 
the presence of dwarfism with a variable degree of bony deformity, 
an increased susceptibility to respiratory and urinary tract infec- 
tions, together with renal symptoms varying from renal colic to 
simple urinary frequency. We believe that several factors will alter 
this picture, however, as frequently occurs in the other types of 
osteonephropathy. These factors are principally the unpredictable 
role of the parathyroids and the degree of renal insufficiency. 

In the light of this classification and the diagnostic criteria which 
we have briefly described, we present cases representing two types 
of osteonephropathy. 


CASE REPORTS 


Case 1—J. D., a fourteen-year-old girl, was admitted to the Uni- 
versity Hospital in the latter part of February, 1944, with a chief 
complaint of intermittent abdominal and left loin pain. Except for 
a breech delivery, her birth was completely normal. Her early nutri- 





264 HUGHES AND GISLASON 


tion, especially in regard to cod liver oil and orange juice administra- 
tion, was adequate. At the age of five and one-half months she 
became very ill with fever and abdominal pain, which was diagnosed 
by the family physician to be a left-sided pvyelitis. This cleared up 
under medical management in a short time. Growth was normal until 
the age of about six years, after which it was noted that her growth 


Fig. 1. 


rate became decreased. In the past one and one-half years she has 
suffered recurrent attacks of dull abdominal and left loin pain, which 
were considered to be more annoying than serious. Further ques- 
tioning revealed the presence of frequent dull frontal headaches, poor 
appetite, and occasional nausea and vomiting. Enuresis had been pres- 
ent throughout her childhood, and nocturia of one to two times a night 
is present at this time. There is no sign of onset of menstruation. At 
present she is in the seventh grade in school and is considered to 
be quite bright, active, and intelligent. family history is essentially 
negative. 

Physical examination revealed a child, fourteen years of age, who 
in all characteristics resembled a child of seven to eight years 
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of age. She was thin and quite sallow, but was very active, cheer- 
ful and co-operative. Blood pressure was 104/60, height 51% inches, 
and her weight 49 pounds. There was no evidence of breast devel- 
opment, and there was a complete absence of pubic hair. Her teeth 
were in poor condition with many cavities. Physical examination 
was otherwise negative. 


Fig. 2. 


Laboratory studies revealed a hemoglobin of 53 per cent, 7,200 
leukocytes per mm.*, with a normal differential, an alkaline urine 
with moderate albumin and two to three white blood cells per 
HPF, a blood urea nitrogen of 96, 80, and 90 mg. per cent on three 
different occasions, fasting blood sugar of 104 mg. per cent, carbon 
dioxide combining power average 32 volumes per cent, calcium 8.6 mg. 
per cent, serum protein of 5.9 mg. per cent, chlorides 105.5 MEq/L, 
cholesterol 212, and uric acid 5.7. The phenolsulphonephthalein ex- 
cretion was less than 10 per cent in four hours. Urine culture 
showed no growth. 

X-ray examination revealed retarded bony development with gen- 
eralized skeletal demineralization. Her bone age was generously 
judged to be approximately that of nine to ten years. The skull showed 
an inceased thickness, having a wooly or honeycombed appearance 
of the base of the. skull which is described by Parsons’® as being 
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characteristic of skull changes in renal rickets. Intravenous urography 
was of course of no value, as no dye was excreted over a period 
of three hours. Scout films of the abdomen were of little interest, 
except that there was no evidence of a right renal shadow. Repeated 
cystoscopy under anesthesia failed to reveal a right ureteral orifice. 


Fig. 3. 


A left pyelogram (Fig. 2) showed a megalo-ureter with obstruction 


at the uretero-vesical junction. There was stasis of the dye in the 
pelvis, which was slightly dilated-and irregular in outline, with ir- 
regularity of the calyces. 
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We present this child as a type of osteonephropathy secondary 
to obstruction of the left upper urinary tract together with con- 
genital absence of the right kidney. 


Case 2.—The second case is a girl who was first admitted to the 

University Hospital in November of 1937, at which time she was 
twelve years of age. Born of German-Polish parentage, her birth 
~and early childhood were perfectly normal. She was sitting up at 
eight months and walking at twelve to fourteen months. At the 
age of nine years she was taken to her family physician because her 
parents noted that she was weak, sickly, and not growing normally. 
Her only renal symptoms at that time were polyuria and enuresis. 
Her doctor put her on a rigid regimen of vitamin D concentrates, high 
calcium diet, vitamins, and tonics, under which she appeared to grow 
and gain weight. Five months previous to her admission she developed 
left loin pain, followed by repeated attacks of typical left ureteral 
colic. Three months before admission she had a prolonged attack 
of left lumbar pain, accompanied by fever, vomiting, and cystitic 
symptoms. : 

She was admitted on the Pediatric Service, where she was noted 
to be a small, thin white girl, who appeared chronically ill and under- 
developed. She had a chronic right ear infection, and badly decayed 
teeth with oral sepsis. Studies at that time revealed her hemoglobin 
to be 60 to 70 per cent, leukoeytes 7-10,000 mm..’, urine specific grav- 
ity 1.003 to 1.006 with no reducing substances, no albumin, no red 
blood cells, but with many pus cells. Blood chemical studies revealed 
a blood urea nitrogen of 9 to 14 mg. per cent, serum calcium of 10.1 
to 11.6 mg. per cent, serum phosphorus 6.81 mg. per cent, chlorides 
106.7 MEgq/L, serum cholesterol 208 and uric acid 2.3 mg. per cent. 
Her urea clearance was 60 per cent of normal. Phenolsulphonephtha- 
lein was 27 per cent in two hours. The urine was persistently alka- 
line with a pH of 8.0. Urine culture showed a pure culture of 
Hemophilus influenzae organisms. Urinary calcium excretion was 
105.8, 96.3, and 85.3 mg. in three consecutive twenty-four-hour peri- 
ods. 

Urographic studies revealed a bilateral interstitial nephrocalcinosis 
of marked proportions, consisting of multiple small calcifications in 
the renal tubules and on the renal pyramids, and bilateral ureteral 
calculi. Urological treatment at that time consisted of ureteral 
catheterization, which resulted in symptomatic relief and general 
improvement. Although there was little evidence of hyperparathyroid- 
ism, this was considered at that time to be the most likely etiology of 
the renal calcification, and she was operated on during this admission 
in an attempt to find a parathyroid adenoma. This was unsuccessful. 

She then went home on a high vitamin, high calcium diet with 
intermittent courses of sulfapyradine and was readmitted in Decem- 
ber, 1938, after the onset of her first right-sided symptoms. *Physi- 
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cal examination and blood chemistry findings were not greatly changed 
except for a slight elevation of her blood urea -nitrogen, which 
had previously been normal, but now ranged between 21 and 28 mg. 
per cent. Carbon dioxide combining power was 21 to 32 volumes per 
cent, chlorides 105.8 and 106.9 MEq/L, calcium 10.6 mg. per cent, 


phosphorus 3.4 mg. per cent. Urinalysis revealed an alkaline urine 


Fig. 4. Fig. 5. 


with a specific gravity of 1.005 to 1.007, barely perceptible albumin 
with many white blood cells. X-rays at this time revealed a continua- 
tion of the previous renal process with marked left ureteral obstruc- 
tion (Fig. 4). A left ureterolithotomy was then done. 

She was again seen in the summer of 1939, having been very ill 
during the interval. Her local physician reported that she had been 
in coma for several days at a time with an elevated blood urea nitrogen 
and marked acidosis. Symptoms at this time were mainly on the 
right side. It was not until this admission that the dwarfism and lack 
of normal development was particularly noted. She was described as 
“a fourteen-year-old girl who looks like nine.” She was very small; 
pubic hair, menstruation, breast development, and other evidence of 
normal growth at this age had not appeared. Laboratory studies at 
this time showed a blood urea nitrogen of 22 mg. per cent, carbon 
dioxide combining power of 20 to 30 volume per cent, chlorides 104.2, 
calcium 10.3, phosphorus 5.47. Her hemoglobin was 50 to 60 per 
cent and white blood count 10-15,000. 
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After prolonged preoperative preparation, consisting of ureteral 
drainage and irrigations, sulfonamides, etc., a right nephrolithotomy 
and ureterolithotomy was done. At operation several stones were re- 
moved from the ureter, and the right kidney, which was carefully 
irrigated, was described as being full of pus and stones. After 
a slow recovery, her general condition was much improved. 


Fig. 6. 


She was studied again in October, 1942. During this almost three- 
year interval she had been quite well, suffering only occasional mild 


attacks of pain. She had developed markedly during this period, 
menses had appeared although at irregular intervals, and her breasts 
and pubic hair growth had iust begun to develop. Her teeth were 
very poor and showed a lack of normal development, and our dentists 
advised her to have these extracted and replaced by full dentures, 
which was done. Her hemoglobin was 75 per cent, leukocytes 8,800, 
her blood urea nitrogen 15 mg. per cent, phosphorus 4.7 and calcium 
10.6 mg. per cent. Phenolsulphonephthalein clearance was 25 per 
cent. Urine culture showed B. alcaligenes, nonhemolytic streptococci, 
and diphtheroids. X-ray studies showed only slight clearance of neo- 
iopex and the presence of bilateral renal and ureteral calculi. 

This child appeared again in March, 1944, for re-evaluation. She 
is an active, intelligent, apparently normal girl of nineteen years, 
whose facial features and actions are those of a girl her age, but 
whose bodily configuration is stunted and deformed (Fig. 3). Except 
for recurrent attacks of mild colic, which is usually leftsided and 
during which she passes tiny calculi the size of the head of a com- 
mon pin, she is symptomatically quite well. She is 52 inches tall. 
Physical examination was again negative except for upper compen- 
sated adentia and a chronic otitis media on the right. Her hemo- 
globin was 81 per cent, leukocyte count 8,000 WBC/mm..*, blood urea 
nitrogen 12 to 19 mg. per cent, carbon dioxide combining power 
28 to 30 volume per cent, serum protein 6.1 mg. per cent. calcium 
8.7 mg. per cent, phosphorus 3.4 mg. per cent, serum chlorides 111.8 
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MEg/L, alkaline phosphatase 8.2 Bodansky units, cholesterol 252 
mg. per cent, and total base 146.6 units. Total plenolsulphonephthalein 
clearance was 22 per cent in two hours and urea clearance 27 per cent 
or normal. 

Urographic studies again showed bilateral nephrocalcinosis with 
renal and ureteral calculi. Excretion of the dye was delayed, especially 
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on the right side (Fig. 5). A complete bone survey revealed general- 
ized demineralization and osteoporosis with slight retardation in bony 
maturation. The presence of epiphyseal lines at the lower end of 
the radius and ulna, which should be fused before this age, was 
noted (Fig. 6), and there were multiple infraction lines along the 
medial aspect of both femora, which are indicative of prolonged periods 
of interruption in the growth rate. 

Urinary calcium excretion studies done on her first, third, and 
fifth admissions all were normal or subnormal. - 


We present this girl as an osteonephropathy secondary to tubular 
disease of the hyperchloremic type. We realize that there are 
certain atypical features about this case, but we believe these can 
be explained on the basis of several variable factors which undoubt- 
edly have altered the picture. She is now older than any of the 
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children of this type reported. She was always a well cared for 
child, who enjoyed adequate nutrition. Since the age of nine 
she has been on a high calcium, high vitamin diet with added 
iron and other minerals. The role of the parathyroid glands has 
always been difficult to evaluate in her case. The undoubted pres- 
ence of a marked calculus pyelonephritis in addition to her tu- 
bular changes could well have caused sufficient degree of glomerular 
injury, as evidenced by the decrease in the urea clearance values, to 
explain the high serum inorganic phosphate readings. It is also 
worth noting that other cases of renal rickets with renal calculi 
have been reported by Albright, Butler, Rule and Grollman. The 
x-ray appearance of the parenchymal renal calcifications is sim- 
ilar in this instance to the cases reported by Albright and Grollman. 


Comparison of laboratory findings in Cases 1 and 2 is given in 
Figure 7. 


SUMMARY 


Two cases of osteonephropathy are reported and an attempt is 
made to classify them according to the classification of Rule and 


Grollman. 
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CORTICAL INFECTIONS OF POLYCYSTIC KIDNEYS 


A. R. STEVENS, M.D. 
New York, New York 

The most frequent indications for surgery on polycystic kid- 
neys are complications. The profession has not viewed with en- 
thusiasm Rovsing’s operation of drainage of cysts to improve 
renal function. The published reports are not convincing of the 
value of such interference. Increasing hypertension has been sug- 
gested in selected cases as a cause for the operation, and hema- 
turia is controlled at times by draining multiple cysts, presumably 
by relieving pressure on intrinsic blood vessels. Neoplasms, tuber- 
culosis, calculi, trauma, and infections probably complete the list 
of usual indications for operations on polycystic kidneys. 

The following two case reports of severe infections leading to 
operations are thought worthy of record. They have features 
in common, notably cortical infections and difficult metabolic prob- 
lems. The first patient had had one kidney removed, and years later 
had drainage of abscesses of the other kidney on three occasions. 


The second patient presented an enormous cystic liver as well as 
bilateral cystic kidneys, greatly complicating and delaying the 
postoperative convalescence. The office and hospital records of 
both patients are voluminous, and an attempt has been made to 
select the most relevant data and noteworthy features for publi- 
cation. 


CASE REPORTS 


Case 1—M. B. D., a nurse at Bellevue Hospital, was admitted as a 
patient on August 2, 1922, at the age of twenty-six, with acute sepsis 
and pain in the right kidney. Temporizing measures were employed 
for nearly three weeks. Ureteral~catheterization gave clear urine 
without pus from the left kidney, but purulent urine from the right 
kidney, which had relatively diminished function. There was present 
an easily palpable, very tender right kidney, which was removed sur- 
gically on August 26, 1922. The kidney measured 15 by 6 by 3.5 
cm. It contained scattered cysts, some with clear fluid and others 
containing cloudy or brownish material, and many small abscesses. Mi- 
croscopically there was infiltration of the parenchyma with purulent 
material and connective tissue, with localized small abscesses and 
cysts as described above. Diagnosis: Suppurative nephritis with 
congenital cysts. 
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During the subsequent eight years, many phenolsulphonephthalein 
tests were made; the figures for output in two hours varied from 33 to 
44 per cent. The urine was sometimes clear, again cloudy with pus and 
bacteria. 

Not many months after operation, the lady married a doctor. The 
patient was exceedingly energetic, and home and social activities were 
curtailed with difficulty. On medical advice, conception was avoided 
for nearly eight years. Then the patient realized she was pregnant 
and was eager to have her baby, which was born in June, 1930, with- 
out adverse incident. Within the next five months, there were five 
attacks of fever and pain in the left kidney. Uroselectan excretory 
pyelograms showed a normal pelvis with some dilation of calyces 
but not the typical picture of cystic kidney. In March, 1933, there 
was pain in the kidney with fever, preceded by a bad respiratory in- 
fection and Vincent’s infection of the mouth. Ten days later, the 
patient entered the hospital with a large tender kidney and tempera- 
ture of 102 F. There were pus and bacilli in the bladder urine and 
a little pus in the ureteral urine. There was extreme pain in the 
kidney. After consultations, the left kidney was exposed surgically. 
Two distinct pockets of pus were found just beneath the perirenal 
fat. Colon bacilli were obtained on culture. Many cysts were drained, 
some by actual excision of the superficial walls. The contents of 
some cysts were clear, some cloudy. 

Immediate relief was obtained, but within two weeks pain in the 
kidney returned, leukocytes rose to 30,000, and temperature to 104 F. 
After a transfusion of blood, a second exposure of the kidney was 
made and a large perirenal abscess was drained. Convalescence 
was difficult. But up to this time, the nonprotein nitrogen of the 
blood was normal. 

In April, 1934, there was pain and tenderness in the kidney, without 
fever. The urine contained pus and bacilli. The phenolsulphoneph- 
thalein output in two hours was 25 per cent. 

In November, 1934, after a motor ride, the patient had a chill 
with temperature of 104 F. and pain in the kidney. This necessitated 
a stay in hospital of two weeks. Temperature became normal and 
urine clear. The blood urea-nitrogen was 30 mg. per 100 c.c. 

In October, 1935, there was a miscarriage without renal upset. Then 
followed several years of fairly good health. But in April, 1938, 
another hospital stay was needed because of severe renal pain and 
tenderness. The nonprotein nitrogen in April was 60; this rose to 80 
on May 2 and 98 (with blood urea-nitrogen of 46) on May 17. By 
January, 1941, the patient had failed considerably. The hemoglobin 
was 50 per cent, red blood cells 2,400,000. Transfusions were given. 
The blood nonprotein nitrogen touched 100 and creatinin 6.0. 

In March, 1943, severe acidosis following several months of treat- 
ment with HCl at meals, on the advice of another doctor, necessitated 
removal to a hospital. The CO, combining power was 10 volumes 
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per cent. Kussmaul breathing was marked. Sodium bicarbonate (8 
Gm.) was given intravenously, with relief of symptoms, and the patient 
subsequently went home. The urea clearance was 12 per cent of 
normal. 

On April 23, 1943, the patient entered the New York Hospital be- 
cause of an acute respiratory infection, a very sick woman. She 
was under the care of Dr. Ephraim Shorr and Dr. Donald D. Van 
Slyke, the latter a personal friend. Under their expert direction, with 
good nursing and the constant care of a devoted husband, she survived 
nearly three months. The CO, combining power was 19 to 42 
volumes per cent, and the blood urea-nitrogen was 70 to 180 during 
the stay in hospital. There were frequent episodes of severe left 
kidney pain. The organ was exceedingly large and at times tender. 
Besides the acidosis and poor renal function and infection, there were 
the problems of low blood calcium, high blood phosphate, and low 
chlorides and inability of the patient to take anything by mouth for 
days at a time. The urine specific gravity varied between 1001 and 
1008. The hemoglobin cn many examinations was between 4.3 and 
8.9 Gm. per 100 c.c., never above the latter figure. 

Within a few days after admission, 11.25 Gm. of sodium bicarbonate 
and 80 c.c. of 10 per cent calcium gluconate were given intravenously 
during infusions of various solutions, because of acidosis and low 
blood calcium. The CO, combining power volume per cent rose from 
19 to 35. Mercupurin was used occasionally to increase the output 
of urine. In early May, two blood transfusions were given. Tem- 
perature was very irregular throughout the hospital residence. 

During the first two months in the hospital, 1450 c.c. of 10 per cent 
calcium gluconate was given with infusions in thirty-six installments, 
as much as 100 c.c. on two occasions. Sodium bicarbonate was used 
by mouth, and also frequently intravenously in amounts up to 7.5 
Gm. per dose. Much glucose was given by infusion, and casein 
hydrolyzate or amigen was frequently administered intravenously. 

Urine cultures always gave a group of organisms. The urine con- 
tained pus at times, whereas on other occasions it was entirely clear. 
Some of the episodes of renal pain were associated with periods of 
clear urine; the pain might disappear rather quickly, and marked 
pyuria would follow, leading one to believe that an abscess or infected 
cyst had ruptured into the renal pelvis. However, beginning about 
May 15 the paroxysms of pain became severe and frequent. The 
temperature rose to 39.6 C. The advisability of operation was dis- 
cussed again as it had been on several earlier occasions, but no one 
(except the patient and her husband) felt that the risk was justified. 
In spite of the low renal function, sodium sulfadiazine and sodium 
bicarbonate were frequently administered intravenously. A drop of 
temperature to normal and partial clearing of the urine would usually 
follow. 


By May 25, the output of urine was definitely decreasing and the 
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general condition deteriorating. On May 26, the blood pressure was 
95/55, temperature 39.6 C., the abdomen was distended, moist rales 
were heard over the back, and some general edema was present. At 
this stage, the doctor-husband and patient both insisted on operation, as 
surgery had helped in other critical situations. The former felt his 
wife was dying, and he was fully aware of the risks. In desperation, 
operation was undertaken. Tissues were very adherent about the kid- 
ney, cutting dissection being required continuously. With difficulty, 
the large kidney was exposed down to the pedicle. Only at the later 
stages of the operation, were two abscesses encountered, one (sub- 
diaphragmatic) contained about 200 c.c. of pus and the other (an- 
terior to the kidney) 75 c.c. Many cysts were opened, some as large 
as a golf ball; these contained clear or turbid or brownish material. 
It is interesting to note that occasionally we opened a clear cyst to 
find one under it containing purulent material. The tissues about the 
kidney were so fibrous, not a single ligature was required during the 
operation. 

In a few days, the blood urea-nitrogen dropped from 125 to 85; 
the temperature was normal at the end of a week and remained so 
several days. There was less edema, blood pressure rose to 130/70, 
and the general condition improved markedly. 

However, by early July there were orthopnea, gallop rhythm of the 
heart, and rales present in the lungs. Twitching of arms, legs, and 
face was controlled spectacularly by calcium gluconate given intra- 
venously. Two hundred fifty units of parathormone was added on 
various occasions. The patient was comatose on one occasion before 
the calcium injection and became conscious immediately, conversing 
rationally. By July 12, there were periods of dyspnea and tachycardia 
with systolic blood pressure up to 170 to 190, relieved in a few 
minutes by pantopon. Mild twitchings returned, with mental confu- 
sion. Sulfadiazine in small doses would reduce the temperature, which 
would rise again on discontinuing the drug. Laboratory tests of the 
blood showed normal calcium and phosphates, adequate CO, combin- 
ing power low chlorides. and low amino acids. But weakness and 
mental confusion gradually increased, and death finally came on July 


17, 1943. 


Case 2—M. V., a married woman, fifty-three years old, was first 
seen in January, 1941. She was the mother of three adult sons. Ten 
years earlier, an exploratory operation had disclosed the presence of 
a large cystic liver and bilateral cystic kidneys. The patient was fond 
of riding, walking, and golf and continued these activities. In August, 
1937, hematuria had been noted, and again in December, 1940, with 
a little pain in the left kidney region. During the past year, there had 
been occasional spasmodic pains in the left abdomen and back. There 
was no urinary frequency. There was noted slight edema of the feet 
at times. Nevertheless the patient occasionally played eighteen holes 





CORTICAL INFECTIONS 277 


of golf. Systolic blood pressure was known to have been above 200 
for over three years. Many blood counts the past five or more years 
had always shown secondary anemia; the hemoglobin varied from 
52 to 78 per cent. 

On examination, the blood pressure was 220/130, and the pulse 
rate and temperature were normal. The upper abdomen was occupied 
largely by an enormous liver, and two very large kidneys were pal- 
pable. The urine was clear and contained only scattered white blood 
cells and red blood cells. The phenolsulphonphthalein output was 28 
per cent during the first half hour; 69 per cent in two hours. 

In April, 1942, hematuria was noted again. This continued most 
of the time to June 9, when cystoscopy was performed. The bladder 
was normal, blood was seen to come from the right ureteral orifice, 
but clear urine from the left. Double pyelograms were typical of large 
polycystic kidneys, with no indication of neoplasm or calculus. Opera- 
tion to control hematuria was declined. 

On May 30, 1943, the patient entered New York Hospital. She had 
had hematuria and fever for a week, with two chills during that time. 
The past two days, there had been nausea and vomiting with abdominal 
distention and cramps. Urine had shown much albumin, blood, pus, and 
bacilli. Sulfathiazole had been given by a local physician, and the 
temperature was normal on admission. After two days it became 
elevated again but did not respond to sulfadiazine. On admission 
there was slight tenderness in the left upper abdomen, but none else- 
where. Later tenderness was sometimes noted in the right costoverte- 
bral area; again it would be present on the left side. The urine was 
occasionally bloody and contained only a little pus with Gram-nega- 
tive bacilli. The leukocyte count was 30,000 with 86 per cent granu- 
locytes. X-ray examination indicated a pleural reaction at the left 
base. On cystoscopy, the bladder was found normal. Ureters were 
catheterized and only few scattered white blood cells were found in 
the urines obtained from the kidneys. The physical signs, especially 
tenderness, became more obvious on the left side. 

Operation was performed on June 7. The large left kidney was 
exposed through a long lumbar incision. The muscle layers and peri- 
renal fat were edematous. A typical polycystic kidney was found with 
some cysts fully 3 cm. in diameter. Many contained clear fluid, others 
gelatinous material, and still others pus. Cysts were systematically 
drained, and often deeper cysts were encountered on entering super- 
ficial ones. With one finger in the deeper holes and another outside the 
kidney, other cysts were located and then incised or partially excised. 
Ample drainage was supplied about the kidney. 

The next day, June 8, 1000 c.c. of plasma was given intravenously 
without reaction. The temperature rarely rose during convalescence 
. above 100 F., and the pulse was not rapid. Yet the condition was serious 
for many days. Blood protein was only 4.3 on June 9. Another in- 
fusion of plasma was started June 9, but not over 80 c.c. had been 
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given when there appeared marked dyspnea, gasping respiration, 
eyanosis, pulse rate of 145, blood pressure 90/55, and many rales and 
rhonchi over the lung. The reaction resembled anaphylaxis—rare with 
plasma, yet the technique and preparation of tubing and other para- 
phernalia were apparently good. With epinephrine, coramine, and oxy- 
gen, slow improvement followed. The blood pressure rose to 160/110 
and strangely never rose further during the hospital stay. An oxygen 
tent was provided, and the patient spent much time therein the next 
six weeks. Generalized edema of the body and lower limbs increased 
to a marked degree. The appetite was extremely poor, and little fluid 
was taken by mouth. For some time daily infusions of glucose were 
required. Mercupurin and aminophyllin were administered because of 
the low urine output. Poor veins for infusion added to the difficulties. 
Tissues healed poorly, and the superficial part of the wound opened 
at the end of a week. 

Two weeks after operation, the red blood cell count, hemoglobin, 
and protein were all low. In less than two months subsequently, five 
transfusions of blood, totaling 2500 c.c. were given and three injec- 
tions of plasma, totaling 2100 c.c. In spite of this, the hemoglobin did 
not go above 11.0 Gm., and the protein oscillated between 3.1 and 6.4. 
Obviously the damaged liver was causing trouble, and the low pro- 
tein was thought due largely to this defect, although at times much 
albumin was lost in the urine. Digitalis was given in small doses for 
a long time; also iron, crude liver extract, casein hydrolyzates by 
mouth and vitamins. The blood urea-nitrogen, which had been 34 be- 
fore operation, rose to 76 on the fourth postoperative day and hovered 
between 35 and 23 during July and August. Improvement was more 
evident during September and October, the blood urea-nitrogen dropped 
to 18 (rose to 23 on November 2), and the blood protein became 
fairly stabilized above 6.0, but the red blood cells could not be kept 
much above 3,000,000 nor the hemoglobin above 8.8 Gm. per 100 c.c. 
A low leukocytosis persisted throughout the illness until October. 
There were varying amounts of pus in the urine, and cultures gave 
the colon bacillus and a nonhemolytic streptococcus. Sulfadiazine 
could be used only for short periods and in small doses. 

The patient was encouraged to get up by the middle of September 
and finally to try walking with help. The edema decreased but never 
disappeared. Paracentesis was tried: but only 80 c.c. of fluid obtained. 
Finally on November 6 the patient was taken home in an ambulance. 
She remained under the careful supervision of Dr. Asa Lincoln who 
continued biweekly intravenous injections of mercupurin several 
months, then weekly injections, and one or two doses of crude liver 
extract by hypo each week. Slow improvement continued, and in a 
few months the patient was able to go out and resume her social 
activities in moderation. The blood pressure gradually climbed to 
the pre-operative figures and in less than a year was 210/120. In May, 
1944, the urea-nitrogen was 17, plasma chlorides 612 and protein 6.07 
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with the albumin fraction 3.5. 1n May 1944, the patient went to her 
country place and was getting considerable satisfaction out of life. 
On May 11, the red blood cell count was over 4,000,000 and the 
hemoglobin 76 per cent (Sahli). Very slight edema of the ankles was 
noted at the end of the day. The urine contained a faint trace of al- 
bumin and some pus, with a nonhemolytic colon bacillus. 


COMMENTS 


Both patients, whose records are reported, presented difficult 
metabolic problems, which responded at times in a remarkable man- 
ner to the application of biochemical principles. Extreme degrees 
of acidosis, marked deficiencies of calcium, chlorides and protein, 
high retention of nitrogenous products in the blood, low hemoglobin 
and red blood cells were conditions demanding constant attention 
and treatment. Astonishingly radical and rapid changes were fre- 
quently induced by my medical associates. 

The first patient presented an extraordinary record. After one 
kidney (the right) had been removed for acute infection she lived 
for twenty-one years, although there were many upsets over the 
years, due largely to recurring infections of the remaining kidney. 
Subsequent to the nephrectomy, the phenolsulphonphthalein output 
was always low. For the last ten years of her life, there were many 
blood examinations, and no figure for urea-nitrogen under 30 was 
recorded, nor any for nonprotein nitrogen under 60. Nitrogenous 
retention seemed to increase gradually, yet the patient was quite 
happy and comfortable until the last two years when activities had 
to be reduced and great care was needed. The left kidney was ex- 
plored three times to drain perirenal abscesses and infected cysts. 
Each operation relieved an acute period. The patient was living the 
last year on a diminishing amount of renal parenchyma, which 
finally was insufficient for life. Three months before death, renal 
function was shown by the urea clearance test to be but 12 per 
cent of normal. 

The second patient demonstrated the degree of vigor and energy 
and feeling of well-being which some of these individuals have. 
The diagnosis of large bilateral polycystic kidneys and polycystic 
liver had been made by exploratory operation twelve years before 
my operation. The surgeon had suggested she had but months to 
live, yet ten years later the patient felt able occasionally to play 
eighteen holes of golf. Had there-been only the renal situation to 
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deal with in 1943, postoperative conditions would have been very 
different. The damaged cystic liver was the apparent cause of 
many troubles. A polycystic condition of this organ (as well as 
congenital defects elsewhere) has been noted often as an accom- 
paniment to polycystic kidneys. This reduces the amount of func- 
tional liver parenchyma, which leads to lowered blood albumin and 
consequent tissue edema. 

It seems obvious that the prognosis of patients with polycystic 
kidneys and their complications must not be too pessimistic. Close 
study of not only the surgical aspects but of the metabolic prob- 
lems must be conducted with optimism and persistence, as ap- 
propriate therapy will produce gratifying results. Heroic measures 
are often needed to meet disturbances of acid-base equilibrium and 
electrolyte values. These impair renal function and must be 
watched carefully. 

The ability of these patients, in contradistinction to those with 
other renal lesions, to carry on for years with great physical activity 
in spite of low renal function and high figures for nonprotein 
nitrogenous constituents of the blood is notable. 


Finally, all of these factors are made worse by concomitant in- 
fection. The use of sulfanilamide group of drugs and penicillin 
brightens the outlook in some cases, but one should be continuously 
on watch for abscess formation, perirenal or intracystic, needing 
surgical drainage. The latter is suspected especially when, in spite 
of medicinal treatment and nursing care, conditions grow worse. 





DISCUSSION 


Dr. ARTHUR H. CrosspiE (Boston, Mass.): The case of mine 
to which Doctor Crabtree referred presented to my mind nothing 
unusual from any other renal tumor at the time she came to me. 
She was a woman around thirty and was sent to me for hematuria. 
A retrograde pyelogram of the right kidney showed a typical long 
prong of the upper renal infundibulum, showed a pressure as you 
would frequently get in renal tumors. She had a large, very 
easily palpable right kidney. I did a comparatively easy nephrecto- 
my and didn’t realize it was anything unusual at all until I got 
the report from the pathologist that it was a large encapsulated 
malignant leiomyoma. There were a great many mitotic figures 
showing that it was a definitely malignant tumor. That was in 1930. 
This woman has been reporting at the office once a year ever since. 
There has been no recurrence whatsoever. Shortly before I came 
up here this time, I had my secretary get in touch with her. She 
is still alive and well. 

As I say, I don’t know of any way you can make a diagnosis 


ahead of time. This thing struck me as just an ordinary renal 
tumor. 


Dr. ArcHIE L. Dean: Since renal surgery is becoming more 
and more refined, largely because of our efforts to conserve func- 
tioning kidney tissue, the function tests we use should be accurate. 
As the tests commonly employed are inadequate, they should be re- 
placed by newer measures, the value of which is illustrated in 
this case report. 








THE PROBLEM OF ACIDOSIS IN UROLOGICAL 
PATIENTS 


ROBIN PEARSE, M.D. 


From the Department of Urology, Toronto General Hospital, Toronto, 
Ontario, Canada 


We have all had the experience of finding a postoperative patient 
drowsy and disoriented, but excreting a normal quantity of urine 
and having only a slightly raised nonprotein nitrogen. 

More careful observation will reveal the respiratory excursion to 
be long and the rate slow. This patient is not in uremia but in 
acidosis, yet uremia may develop if he is not adequately treated. 
By acidosis we mean that the alkali reserve has been dangerously 
depleted. 

In health the hydrogen ion content of the body fluids is, in terms 
of pH, constant between 7.4 and 7.5. Should the pH rise above 
7.5, the patient is in alkalosis, if it falls below 7.3, he is in acidosis ; 
levels above 7.8 or below 6.8 are incompatible with life. 

Since varying amounts of acid and basic radicles are constantly 
being poured into the blood by such normal functions as digestion, 
muscular exercise, etc., the blood is so constituted that change 
in the hydrogen ion content shall not occur. For this purpose the 
blood contains pairs of buffer salts, .a buffer pair consists of a 
weak acid accompanied by a strong basic salt of the acid. There 
are many buffer pairs in the blood notably: H,CO,;/B: HCO;; 
BH.PO,/B.HPO,; HHbO./B- HbO,; H- protein/B~ protein. 

Base present in excess of acid other than carbonic acid is pres- 
ent as bicarbonate and constitutes the alkali reserve of the body. 

Whenever a quantity of acid is poured into the blood, the strong 
basic radical sodium is taken from the weak acid radical HCOs, 
the sodium combines with the new acid forming a neutral salt, 
preventing a rise of the hydrogen ion content, the acid radical 
becomes carbonic acid H.CO;, which is unstable and splits into 
CO, and water, the CO, is excreted via the lungs. 

In serum, the carbonic acid/bicarbonate buffer is most efficient 
at a pH of 7:35, that is, just above the acidosis level (Bodan- 
sky.) 
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The sodium dihydrogen phosphate/disodium hydrogen phosphate 
buffer is most efficient at a pH of 6.8, therefore as the pH of the 
blood approaches the fatal level, the phosphate buffer acquires in- 
creasing significance. 


PROTEINS 
ORGANIC ACI0S 
ETC. 


ACIO 


Fig. 1. Diagram to illustrate the acid base equilibrium in the 


body. 


This will be readily realized if we consider the part taken by 
the kidney in the acid base equilibrium (Fig. 1): 

The normal kidney creates urine with a pH of 6.0 from blood 
which has a pH of 7.4. This it does by converting the dibasic 
phosphate to monobasic phosphate in the tubules according to 
the formula Na,.HPO,-+ H.zCO;= NaH.,PO,+ NaHCOs,, the 


dihydrogen phosphate is excreted in the urine and the bicarbonate 
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is absorbed by the tubular epithelium and returned to the blood. 
In this way 40 per cent of the base bound to phosphoric acid in the 
plasma is returned to the blood as bicarbonate. ; 

The kidney also splits the basic salts of organic acids excret- 
ing the acid and reabsorbing the base. Lastly the tubules manu- 
facture ammonia, which in addition to combining with the weaker 
acids eliminates the strong hydrochloric and sulphuric acids as 
salts of ammonia. 


TABLE I.—SODIUM BICARBONATE DEFICIENCY 





WEIGHT OF PATIENT (LBS.) 
ptasMA CO C.P., 2 





154 | 176 | 198 








NaHCOs required 





volumes % 























It is therefore obvious that patients with renal impairment, as 
are many of our patients, may safely fight a mild acidosis, but 
not a severe one, and to this end acidosis must be diagnosed in our 
patients before the carbonic acid/bicarbonate buffer is inadequate. 

Clinically patients may be grouped as: (1) drowsy and slightly 
disoriented, (2) drowsy and slightly disoriented plus air hunger, 
(3) obviously uremic. 

Patients in the first two groups rapidly recover when adequately 
treated; patients who pass from acidosis to uremia usually die, 
but life may be prolonged for a few days. Patients in the first 
two groups who do not receive adequate treatment tend to pass into 
the third group, it is therefore essential not Only to make an early 
diagnosis, but one must also accurately estimate the deficiency, so 
that adequate replacement may be started forthwith. 

One hundred cubic centimeters of normal plasma contains 55 
to 65 c.c. of CO, as H2CO;/NaHCO;. By estimating the CO, 
combining power of the patient’s plasma and taking into 
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consideration the weight of the patient, the amount of sodium 
bicarbonate required for adequate replacement may be determined 
(Table I). The bicarbonate is given intravenously as a 5 per cent 
solution in sterile distilled water; solutions of sodium bicarbonate 
cannot be sterilized by boiling. 

Figures 2, 3 and 4 illustrate the three clinical groups. 





THE USE OF DICOUMAROL AND VITAMIN K IN 
UROLOGICAL CASES 


EMERSON SMITH, M.D., and JOSEPH KAUFMANN, M.D. 
(by invitation) 


From the Departments of Urology and Haematology, Royal Victoria Hospital, 
Montreal, Canada 


Dicoumarol is a factor derived from spoiled sweet clover, now 
synthetically prepared and used in thrombo-embolitic diseases to 
arrest progress of intravascular clotting. 

It is an inhibitor of prothrombin production and activity, but 
many questions as to its mode of action are as yet unanswered. 
Given by mouth in suitable doses the drug has the effect of pro- 
ducing a prolonged prothrombin time by presumably reducing the 
prothrombin production. It is slow in taking effect, as it usually 
takes twenty-four to forty-eight hours before it has the desired 
effect in appropriate doses, and the action varies with different 
individuals; some people respond quickly and with small doses, 
others are refractory even to large doses. The drug fades slowly 
from the circulation some three to four days after stoppage of 
administration. It is excreted by the bowels and kidneys. The 
drug is only used by oral administration at present. The chem- 
ical compound was synthesized in 1941, it was determined to be 
a “4-hydroxy-coumarin.” In the past three years numerous ar- 
ticles have. appeared in the literature from all parts of the world 
as to the usefulness of the drug in retarding intravascular clotting 
or rather the prevention of progression of intravascular throm- 
bosis in humans. 

There is neither the time nor is this the place to go into the 
history of the development of this drug. Many monographs have 
appeared recently, covering this most interesting phase of the 
activity of the drug. 

The dosage is approximately 5 mg. of dicoumarol per kilogram 
weight of the individual. We prefer the small dosage scheme of 
dicoumarolization of a patient, and we use daily blood prothrombin 
concentration observations, by the bedside method of testing. 

We have used dicoumarol both prophylactically and therapeu- 
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tically. We have found the drug of considerable value in arrest- 
ing the progress of thrombo-embolitic lesions, and to a considerable 
extent in preventing thrombosis. As a rule where thrombosis did 
occur despite the use of dicoumarol, we have not had any grave end- 
results. We believe that the drug has a place in the handling of 
intravascular clotting. We have used this drug in conjunction with 
heparin where speedy control of the clotting mechanism was de- 
sired, or urgently needed, particularly in the case of blood vessel 
surgery in association with embolectomy. In non-emergency cases 
we have used dicoumarol by itself, by oral administration. The 
low cost entailed in its use and the oral administration make it 
preferable to heparin. The drug disappears much more slowly from 
the circulation than does heparin. Dicoumarol, unlike heparin, 
when mixed with blood outside the body does not affect the coagula- 
tion time. Dicoumarol does not affect the bleeding time or plate- 
lets, nor does it affect the red blood cells, white blood cells, or fragil- 
ity of the red blood cells. The sedimentation rate is accelerated to 
some extent. 


For a time we had thought that impaired renal function was 
a contra-indication for the use of dicoumarol; this view, however, 
in the light of recent observations, as you will see, is definitely mod- 
ified. If there is impaired liver function with prolonged prothrom- 
bin time, or a bleeding tendency already exists, the drug should 
not be used. Its use is distinctly contra-indicated in subacute bac- 
terial endocarditis. We have also avoided using the drug during 
menstruation, or during uterine bleeding, and in open ulcers. 
Poorly nourished individuals do not handle the drug well. The 
susceptibility of patients to the drug varies considerably, and 
hence where repeated determination of the prothrombin concen- 
tration cannot be made, the drug must not be used. We have 
recently seen a disastrous result in one case where a dose of 250 
mg. raised the prothrombin time to 9 minutes. Massive doses of 
vitamin K, preferably derived from natural sources, and fresh 
whole blood or plasma transfusions are beneficial in the control of 
the bleeding resulting from overdosage of this drug. This. how- 
ever, to some extent depends on the amount of bleeding and the 
speed of establishment of the proper treatment. 


So far we have used the drug prophylactically after operations 
on the stomach and bowel (large and small) and kidneys with, 
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as far as we can tell, commendable results. We have also used it 
in pulmonary embolism with infarction (single or recurrent epi- 
sodes), thrombophlebitis, and coronary thrombosis. When the 
prothrombin time has been raised between one and one-half to 
two minutes, which is our main objective during treatment, either 
preventive or therapeutically, in the above group of cases, gen- 
erally speaking, our results were very encouraging. We have 
only had two cases in which thrombosis has developed while the 
patient was on dicoumarol. The question there, however, was one 
of insufficient dicoumarolization, or the possibility that the throm- 
bosis was already established but undetected clinically before 
operation. 

More recently we have used dicoumarol in connection with bleed- 
ing from the bladder and from the kidneys with complicating clot 
formation. After administration there has been no clotting in 
the bladder, as you will see by subsequent case reports. 

_ The formula of the drug is closely related to the salicylate group 
of drugs, and we have found that addicts to this group show on 
comparison a high prothrombin time. 

We believe that there is a place in the medical armamentarium 
for the handling of the above-mentioned diseases, both as regards 
present relief, avoiding complications, and shortening convalescence. 

The following are brief summaries of four illustrative cases, 
showing the possibilities in connection with the use of dicoumarol. 

Case 1—Mrs. M. H., aged thirty-four years, was admitted to the 
Department of Gynécology on March 5, 1943. A complete hysterec- 
tomy and bilateral odphorectomy were performed for a low-grade 
chorio-epithelioma. Eight days postoperatively incontinence of urine 
developed. Cystoscopic examination revealed a vesicovaginal fistula 
high up on the base of bladder, and she was transferred to the De- 
partment of Urology on April 1. Four days later, phlebitis developed 
in the right leg, and a pulmonary infarct. She was immediately dicou- 
marolized, and one month later, June 3, it was considered that she 
was in fit condition to undergo a suprapubic repair of the vesicovag- 
inal fistula. Previous to this operation the dicoumarol was discon- 


tinued for four days, and immediately after operation dicoumaro- 
lization was reinstated. 


It is our opinion that the use of dicourmarol hastened recovery from 
the phlebitis and allowed us to repair the fistula much sooner than 
we could have done otherwise. 

Case 2.—Mr. L. P., aged forty-four years, was first admitted to 
the Department of Urology on January 10, 1942, complaining of pain 
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in the left upper quadrant and excessive fatigue. A thorough urological 
investigation demonstrated a very large tumor of the left kidney. 
The remainder of his physical examination was essentially negative. 
On January 20 the left loin was explored, and the kidney was found 
to be greatly enlarged and adherent to all surrounding structures. 
Nephrectomy was considered inadvisable. He was discharged from 
the hospital three weeks postoperatively. In the next seven months 
he was admitted to the hospital on three occasions. There had been 
left renal colic, and the bladder was full of clots. It was necessary 
to evacuate the clots under pentothal anesthesia. On his last admis- 
sion, August, 1942, a coagulogram was done, the prothrombin time was 
twenty seconds. He was placed on dicoumarol, and the prothrombin 
time was kept at fifty-five to sixty-five seconds. Since that time he 
had bled on many occasions, but there have been no colic or blood 
clots in the urine. 


Case 3—Mr. H. E., aged fifty-four years, was admitted on February 
20, 1944, complaining of pain in the right loin. Urological examina- 
tion revealed a large right hydronephrosis. The left kidney was nor- 
mal. He had been a chronic auricular fibillator for at least six years. 
On February 23, under spinal anaesthesia, a right nephrectomy was 
done. His convalescence was normal until two weeks postoperatively. 
On March 8, an embolus developed in the right brachial artery at 
the junction of the upper and_middle third, from a mural thrombus 
originating apparently from the left auricle. Within three hours this 
was removed, and he was placed on dicoumarol. Three weeks later the 
patient was discharged from the hospital with normal circulation in 
the right arm. We believe now that he should have been placed im- 
mediately on dicoumarol after the nephrectomy. 

Case 4—Mr. J. H., aged sixty-five years, was admitted first to our 
service on November 1, 1941, at which time complete examination re- 
vealed cancer of the bladder. A suprapubic cystotomy was done, 
and a large infiltrating inoperable growth was present. He was placed 
on permanent suprapubic drainage. On four occasions in the next six 
months the patient had to be re-admitted to the hospital because the 
bladder became filled with clots. On his last admission the prothrombin 
time was twenty-two seconds. He was given dicoumarol and the pro- 
thrombin time was kept between fiftv-five and seventy seconds. He 
died eight months later, and during that time there were no further 
large blood clots in the bladder, and readmission to hospital was not 
necessary. : 


HY POPROTHROMBLNEMIA AND AVITAMINOSIS K 


That hypoprothrombinemia may be a direct and the only cause 
of a hemorrhagic state is well known. The literature which has 
accumulated on this subject in the past five or six years is so mas- 
sive that it would be impossible to give even a minor review of this 
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subject. The work, experimental and clinical, is well summarized 
in most modern textbooks, and the monograph on the “Hemor- 
rhagic Diseases and Physiology of Hemostasis” by Armand J. 
Quick, published by Charles C. Thomas of Springfield, in 1942, 
brings this subject clearly and concisely before the medical profes- 
sion in a very lucid manner. 

Briefly, we recognize that bleeding into the skin, mucous mem- 
branes, and into the internal viscera, and hemorrhage from any 
body viscera may be associated with hypoprothrombinemia and 
avitaminosis K. 

All such cases admitted to our services have a routine coagulo- 
gram. This consists of a study of the platelets numerically and 
morphologically, the fibrin time, clot retraction, capillary fragility 
test, and the blood prothrombin concentration. 

The following cases were of interest to us as they demonstrate 
the etiology (vitamin K deficiency) of previously unexplained 
hematuria. 


Case 5.—Mrs. M. J., aged forty-four years, was in the hospital on * 
our service on two occasions, in April, 1942, and February, 1943, 
complaining of painless hematuria. Repeated urological investigation 
failed to reveal the cause of the bleeding. On her last admission a 
hemogram showed a mild secondary anemia, and the prothrombin 
time was fifty-five seconds. She was placed on vitamin K, and 
for the past fifteen months there have been no further attacks of hema- 
turia. She also volunteered the information that for the past twenty 
years she had nosebleeds on many occasions, sometimes quite severe. 
Since administration of vitamin K there have been no further nose 
bleeds. 


Case 6.—Mrs. L. B., aged forty-seven years, was admitted to the 
hospital in February, 1943, complaining of painless hematuria; there 
had been four attacks in the last six months. Urological investigation 
revealed a mild degree of pyelitis cystica, right. Prothrombin time 
was sixty to sixty-five seconds. After administration of vitamin 
K, it came down to and remained at fifteen to twenty-five seconds. 
There has been no bleeding for the past fourteen months. 


SUMMARY 


It is our opinion that the use of dicoumarol is definitely indicated 
in certain urological conditions, and four illustrative cases have been 
described. 

Avitaminosis K occurs with moderate frequency and is some- 
times the only factor in cases of so-called essential hematuria. 





DIVERTICULUM OF THE FEMALE URETHRA 
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Despite much attention paid to urethral diverticulum in the 
female, the origin of the condition remains obscure. The ter- 
minology employed is confusing. It seems to us that the term 
“true diverticulum,” which implies participation of all of the layers 
of the urethra in the formation of the sac, should be discarded, 
since this has not been proved to occur. The same is true of the 
term “urethrocele,” which properly refers to herniation or pro- 
lapse of more or less of the urethra through an acquired defect in 
the anterior vaginal wall. It would serve practical purposes to 
define an urethral diverticulum as a sac communicating with the 
urethra and lined by a continuation of the urethral mucosa, and 
other cavities similarly disposed but lacking a mucosal lining, as 
pseudodiverticula. It should be remembered, however, that peri- 
urethral cavities resulting from the intraurethral rupture of an 
abscess, cyst, or hematoma may acquire a membranous lining, while 
the latter, if present from the outset, may disappear through ulcer- 
ation. 


Pathological studies are of little assistance, therefore, in de- 
termining the origin of the sac. Of the comparatively few cases 
subjected to microscopic study, a lining membrane has been dem- 
onstrated, in the majority, the epithelium being of the columnar 
or squamous type. Muscle fibers were found in three, and gland- 
ular tissue in two of twenty-four cases mentioned by Menville and 
Mitchell. Multilocular sacs were demonstrated in four of these 
cases. Chronic inflammation is an almost invariable finding. 
However, in one of our cases the sac was thin-walled, easily 
mobilized and apparently free from peridiverticulitis, while in 
the stone-bearing case the sac was thickened, ulcerated, friable, 
and in places densely adherent. No mucous membrane could be 
demonstrated in Case 3. 

The majority of writers are of the opinion that, with few 
exceptions, both diverticula and pSeudodiverticula are acquired 
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and usually occur in the absence of urethral obstruction. Trauma 
incident to childbirth is the ascribed cause in many cases, but 
diverticula occur in the absence of this and other forms of injury. 
The evidence for and against various theories of origin have been 
discussed recently at considerable length by Murray, Huggins, 
Hyman and Lester, and others, and will not be repeated. However, 
the probable origin of most urinary pockets communicating with 
the urethra is illustrated by the case of an intelligent young woman 
recently studied by us who discovered an asymptomatic, mobile 
tumor obstructing the vagina four months after the birth of 
her third child. The mass was round, about the size of a tangerine, 
covered by normal vaginal mucosa and situated just within the 
vaginal orifice. By traction it could be brought into the introitus 
without causing discomfort. The urinary tract was normal. A 
small, soft area was detected in the midportion of the mass, and 
aspiration yielded an ounce of thick, brownish fluid which con- 
tained degenerated pus cells but was sterile in both aérobic and 
anaérobic cultures. The remaining exudate has now disappeared. 
The majority of periurethral collections of blood or pus in the 
female either resolve or eventually open into the urethra; intra- 
vaginal rupture rarely occurs. The case just described suggests 
that these conditions may pursue their full course asymptomatically 
until the sac increases in size and micturition is disturbed by the 
urine-filled cavity. 


INCIDENCE 


Since 1938 twenty-two articles on diverticulum of the female 
urethra have appeared in the literature, and those available to us 
contain fifty-seven case reports, including the eight cases studied 
by Parmenter and eleven by Menville and Mitchell; to this series 
we add six cases. This condition which was formerly considered 
rare seems to be a comparatively common one that is frequently 
overlooked. The average age instance is about forty years; Cra- 
ven’s patient was twenty-nine, one of Anglada’s, seventy-eight years 
of age. The majority are married and have borne one or more 
children. The condition is relatively more common among Ne- 
gresses, probably owing to the greater frequency and neglect of 
urethral infections and poor obstetrical care. Calculi occur in 
association with diverticula in 17 per cent of cases, the majority 
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developing in situ from urinary crystals. Ammonium phosphate 
is the commonest constituent of such stones. Migratory urinary 
calculi rarely find their way into diverticula and grow by accre- 
tions. Like foreign bodies they may become impacted behind 
urethal strictures causing pariurethral abscesses, the resulting cavi- 
ties being classified as diverticula. 

In 1934, Shivers and Cooney reported a case of stone-bearing 
diverticulum and collected twenty-two cases from the literature, 
in three of which the stone was found to contain a foreign body. 
Hunner added three personal cases in 1938. Among the sixty-three 
cases in the present report, four were complicated by two or more 
stones, and seven by single stones. A most unusual case in which 
thirteen ammonium phosphate stones were fitted together to form a 
mass the size of an orange is described by Smith. 


SYMPTOMS 


Urethral diverticula in the female may be silent or give rise 
to most insignificant symptoms. This is true especially when the 
sac is small and. uncomplicated, provided with a large opening, 


and situated beneath the anterior third of the urethra. On the other 
hand, the symptoms may be severe. In most cases mild vesical irri- 
tation with dysuria, frequency and urgency of urination results. 
Obstructive symptoms, including urinary difficulty, acute and chronic 
retention, dribbling, and true or paradoxical incontinence are rather 
rare and more likely to occur when the sac is large and springs 
from the deep segment of the urethra; they are rarely due to asso- 
ciated urethral stricturing. Symptoms directly referable to un- 
complicated diverticulum comprise a painless lump in the vagina, 
which the patient may have discovered accidentally and, in rare 
instances, noticed that it increased in size during urination and 
reduced in size thereafter, or could be emptied by pressure. The 
inflamed sac is likely to be associated with pain in the urethra, 
pain on urination and during coitus, soreness in the vagina. on 
sitting or walking, and, in some instances, purulent urethral dis- 
charge. Spontaneous urethral hemorrhages may originate from 
ulceration or a complicating neoplasm originating from the sac 
wall. Two illustrative cases are contained in the collected series 
of Menville and Mitchell. Referred symptoms comprise rectal 
irritation and pain referred to the pelvis, lumbar region, back, and 
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along the course of either ureter. In one of our cases the sole 
complaint was pain in the lower right abdomen coincident with the 
desire to void; in another, vaginal hemorrhage. Hunner calls at- 
tention to the fact that the initial symptom may appear during the 
late months of pregnancy and quotes illustrative cases described by 
Priestley and Neel. In Priestley’s case the first sign, a swelling 
the size of a hen’s egg, appeared in the eighth month of preg- 
nancy. Urinary incontinence coming on about the same month 
was the initial sign in Neel’s case. 


DIAGNOSIS 


Diverticula of the urethra are often overlooked either because 
(1) suggestive symptoms and signs are wanting; (2) because cer- 
tain complicating lesions such as urethritis give rise to many of 
the symptoms commonly occurring in association with diverticula 
or (3) because examination fails to disclose the condition. The 
diagnosis is simple enough in those cases in which a suburethral 
mass is found that empties on pressure with the discharge from 
the urethra of mucoid, purulent, or bloody fluid. However, the 
sac may be collapsed at the time of examination and therefore im- 
palpable, or if distended, may fail to empty because the orifice is 
occluded, or the sac filled with neoplasm or thick, mucopurulent 
secretion. In one of our cases, induration due to stone was thought 
by the referring surgeon to represent malignant infiltration. Ir- 
regular induration may occur as the result of neoplastic infiltra- 
tion or chronic peri-diverticulitis. Crepitation may be elicited in 
some cases when multiple stones are present. 

The majority of diverticula are about the size of an English 
walnut and attached to the floor of the middle third of the 
urethra. They vary from pea to orange in size, and may empty 
into the urethra at any level. The anterior third of the canal 
is rarely involved while comparatively few empty into its prox- 
imal segment. In the latter event the sac may burrow beneath the 
sphincteric and trigonal areas, rendering operation more serious 
and difficult. In Engel’s case, the sac encircled the urethra. Acute 
inflammation of the sac and surrounding tissues may lead to clos- 
ure of the orifice and preclude instrumental studies, in which 
event, the lesion may be diagnosed as simple abscess and treated 
by incision and drainage. Large suburethral folds of vaginal 
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mucous membrane succeeding colporrhaphy may mimic diver- 
ticula. 


Roentgenography, urethroscopy, and urethrography are employed 
not only to assist in, or to confirm, diagnosis of diverticulum, but 
to determine the size and location of the orifice or orifices, the 
size, location, and form of the sac, whether unilocular or multi- 
locular and whether smooth-walled or with filling defects sugges- 
tive of neoplasm. It is essential in some cases to search for sec- 
ondary or coincidental lesions of the urethra, bladder, upper urinary 
tract, and genital tract. 


Satisfactory visualization of the orifice of a diverticulum which 
may be small, and whatever the size, obscured by redundant folds 
of mucous membrane is best accomplished by employing a direct 
vision water-dilating urethroscope which permits inspection of the 
entire circumference of the distended urethra at all levels. We 
find oblique, indirect and right angle telescopes unsatisfactory 
for this purpose. The orifice is usually round and smooth and 
often situated slightly lateral to the midline, but may be linear and 
irregular. In some cases there are two or more small openings, 
the involved area presenting a cribriform appearance. X-ray vis- 
ualization of a soft shadowgraph catheter or opaque medium in- 
troduced into the cavity is a useful diagnostic measure, but less 
so than cysto-urethrography. In performing the latter we prefer 
to fill the bladder with a 10 per cent solution of skiodan and 
then inject a 20 per cent solution of skiodan into the urethra by 
way of the meatus, using for this purpose a triumph syringe fitted 
with a conical soft rubber tip. Urethrograms made after filling 
the bladder and during voiding have not proved satisfactory, nor 
has the use of a Foley catheter to occlude the bladder outlet 
improved the results in our experience. For routine work anterior- 
posterior views suffice, but oblique views are sometimes essential 
to demonstrate multilocular diverticula and those that encircle the 
urethra or extend upward beneath the trigone. Inability to vis- 
ualize a periurethral cavity by urethrography does not preclude 
the presence of a diverticulum which may be filled with blood 
clots or other material, or its orifice occluded. 
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TREATMENT 


With few exceptions diverticula should be removed per vagina 
in much the same manner as that described by Hunner. This com- 
prises (1) introduction of a Foley catheter; (2) exposure of sac 
through an adequate incision in the vaginal wall; (3) mobilization 
of the sac to the area of its urethral attachment; (4) excision 
of the sac close to the urethra; (5) careful closure of the linear 
defect in the urethral floor, care being taken to include in the 
sutures a very narrow margin of the urethral wall on either side, 
the defect being closed in the long axis of the urethra (inversion 
of the tissue is to be avoided) ; (6) if possible the separated layers 
of vaginal fascia should be brought together independent of the 
vaginal mucosa as a means of providing maximum support; (7) 
trimming of one vaginal flap so that when brought together the 
suture lines will not be superimposed. 

Very fine chromic catgut is used. A small rubber drain is 
introduced to the level of the urethral repair and the vagina packed 
lightly with gauze coated with sulfathiazole ointment. Cystostomy 
is unnecessary; catheter drainage is maintained for a week or 
more. Sulfonamides are given in small dosage during the con- 
valescence period. J 

Modifications of the treatment just described are essential under 
unusual circumstances. Thus, incision and drainage may be indi- 
cated in a case of an acutely inflamed diverticulum. It may or 
may not be necessary to excise the sac later, or to close a fistula 
by operation. In cases in which the sac is provided with a narrow 
neck, ligation will serve to close the urethral defect. Mobilization 
of an ulcerated and friable sac may prove very tedious, and sat- 
isfactory repair of the wound difficult. Radical operations are 
usually, but not always, primarily successful.. If a fistula forms, 
it usually heals spontaneously, but Murray found operative closure 
necessary in two of his four cases. Rashbaum had the same 
experience in his case. As a substitute for excision of the sac, 
Hyams recommends its obliteration by suture, claiming that this 
procedure permits free drainage into the urethra, provides better 
support for the urethra, and eliminates the chance of urethral in- 
jury and fistulization. Practically every writer on the subject 
describes Hyams’ method, but no one seems to have applied it. 
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Transurethral measures are largely reserved for inoperable cases 
and those with very small diverticula. 

If contracted, the external meatus should be enlarged by inci- 
sion, and dilatation of the urethra is essential in the presence of a 
complicating stricture whatever operative procedure is adopted. 
The orifice of the diverticulum may be enlarged by stretching or 
electro-incision and the lining membrane of the sac cauterized, 
but this procedure should be reserved for inoperable cases. Ed- 
wards dilated the orifice of his.case and crushed a stone trans- 
urethrally; one month later the sac was found to be completely 
obliterated and the defect healed. Success with palliative measures 
is not likely to be obtained when the cavity is large and lined by 
a mucous membrane. 


CASE REPORTS 


Case 1—Mrs. K. W., aged sixty-four (unit history 67313), was 
admitted to the Pennsylvania Hospital Febrary 16, 1944, and discharged 
March 2, 1944. She complained of vaginal bleeding and weakness. For 
the past two years there had been slight vaginal bleeding. Three 
weeks before admission she had a rather profuse vaginal hemorrhage, 


since when she had been quite weak. She had had no pain, hema- 
turia, dysuria, or diurnal frequency. She had nocturia two to three 
times, slight dyspnea and edema of the ankles and slight loss of weight. 
She underwent a radical mastectomy eighteen years ago for carcinoma, 
and uterine suspension twenty years ago. The menopause occurred 
at forty-five years. 

During a pelvic examination a hard vaginal mass was discovered 
by the gynecologist, who transferred the patient to the urological 
service with the tentative diagnosis of tumor of the urethra or 
vaginal wall. 

General physical examination disclosed nothing of great importance. 
There was tachycardia with extra systoles but no serious cardiac dis- 
ease. The labia and surrounding tissue were inflamed, and just inside 
the introitus and below the urethra a round, hard, tender mass about 
the size of a hen’s egg was discovered. This was somewhat movable 
and stony hard. They cervix was normal. No pelvic disease was de- 
tected. . 

Laboratory studies were essentially normal. The urine was alka- 
line in reaction but pus free. The kidney function was normal. Hemo- 
globin, 85 per cent; red blood cells, 4,300,000. 

Cystoscopic examination with the panendoscope and Gerringer 
instruments revealed no obstruction. Clear urine was obtained. No 
bladder lesions were observed. The sphincteric ring was normal. 
There was a large opening on the floor of the urethra to the right of 
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the midline. This began about % inch behind the external meatus 
and was large enough to admit the tip of the cystoscope. It was the 
mouth of a diverticulum containing a stone; the latter could be 
seen and was dark yellow and had a finely granular surface. 
Roentgenological examination. “There is a large dense calculus 
(Fig. 1) behind the symphysis pubis in the anteroposterior view. This 


Fig. 1. Case 1. Large calculus occupying 
diverticulum that springs from middle third 
of urethra. 


shadow measures 2 by 3.5 cm. and is practically in the midline. The 
position is considerably lower than that of the usual bladder stone, 
which suggests the possibility that it is a stone in a urethral divertic- 
ulum. The urinary tract is otherwise negative for calculus. Con- 
siderable calcification of the vessels in the splenic hilum is an inter- 
esting feature.” 

Operation (February 19, 1944): Under spinal anesthesia a vertical 
incision of the vaginal mucosa was made over the mass. After par- 
tially separating the vaginal mucosa from the diverticulum, the lat- 
ter ruptured, and the stone, which was about the size of an English 
walnut, came away. The sac was very friable, and its further mobil- 
ization somewhat tedious. After completely removing it a linear 
opening about 3% inch in length remained in the urethral floor. A 
No. 20 Foley catheter was introduced, and the defect repaired with 
00 chromic gut sutures, care being taken not to include the full width 
of the mucosa. After further trimming of the left vaginal flap to 
insure that the suture lines would not be superimposed, the incision 
was closed in the same manner including some of the underlying fascia. 
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A small rubber tissue drain was placed between the urethra and vaginal 
wall and the vagina loosely packed with gauze. 

The catheter was removed February 27, 1944. The patient was 
discharged with the wound solidly healed on March 2, 1944 . 


Case 2.—Mrs. T. C., a Negress, aged forty-one (unit history 56440), 
was admitted to the Pennsylvania Hospital October 11, 1943, and dis- 


Fig. 2. Case 2. Large, somewhat irregular 
diverticulum. Note soft rubber nozzle used 
with a syringe for meatal injection of ure- 
thra. 


charged November 24, 1943. Her chief complaint was pain in the 
lower right quadrant of the abdomen. For some months the patient 
had been quite well, but two weeks before admission she began to have 
attacks of colicky pain in the lower right abdominal quadrant which 
resembled pain antedating two operations for partial intestinal ob- 
struction. There was this difference: on admission the attacks of pain 
were coincident with the desire to void and became severe only when 
the desire was not heeded promptly. When severe, the pain was 
referred to the right loin, groin, and leg. The attacks lasted from 
several minutes to several hours. In addition to multiple abdominal 
operations (cholecystectomy, appendectomy with drainage, pelvic ab- 
scess, two attacks of intestinal obstruction) and an imposing number 
of infectious diseases and diabetes, the patient admitted, but refused 
to discuss, what she referred to as a very personal disease. As a 
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result of the latter she was confined to bed forty-four weeks in 1938. 
The intern, an English lad, made the following notation: ‘‘My thought 
in the matter is that she had gonorrhea.” 

Urological consultation was sought because the pain was associated 
with the desire to void. There were no other urinary symptoms ex- 
cept a_ slight dysuria at times. 

The abdominal wall of this obese colored woman presented five 
incisional scars. There was some tenderness over the lower abdomen, 
especially at the right side. General physical examination disclosed 
nothing of importance. Vaginal examination revealed a smooth, 
rounded mass the size of a hen’s egg in line with the proximal por- 
tion of the urethra. The mass was collapsible; pressure over it was 
followed by the discharge of a large quantity of mucoid material from 
the urethra. This pressure also reproduced the abdominal pain. The 
cervix was drawn high in the vagina. The uterus was enlarged and 
drawn to the left. The adnexa were firmly fixed. 

Laboratory studies. The urine was normal and sterile. Kidney 
function was normal. Blood sugar, 160 mg. per cent. 

On cystoscopic examination the bladder was normal. Polypoid 
changes were noted at the sphincteric margin. There was a thick fold 
of redundant mucous membrane on the urethral floor, to the right of 
which, at the midportion of the canal and partly obscured by the fold, 
was a round opening which admitted a catheter for about 2 cm. 

Urethrography. There was a globular area (Fig. 2) about 5 cm. 
in diameter in close contact with and apparently connecting with the 
urethra. After emptying the bladder by catheter the sac remained 
filled. The appearance suggested a diverticulum communicating with 
the urethra. 

Secretory urography disclosed no evidence of back pressure or de- 
formity. 

Operation was performed November 11, 1943. The vaginal mucosa 
was incised in the long axis of the sac, which was then partially mobil- 
ized. A Foley catheter was introduced and traction applied; this 
served to facilitate dissection of the deeper portion of the sac, which 
was freed to the point of its urethral attachment and then cut away 
leaving a linear opening in the floor of the urethra. This was closed 
with interrupted sutures. The vaginal mucosa was trimmed so that 
on closure the suture line was placed laterally as suggested by Hun- 
ner. Chromic 00 gut was used throughout. A small rubber drain 
was inserted to the level of the urethral. wall; the Foley catheter 
drainage was continued for ten days. Convalescence was uneventful. 
The patient was discharged thirteen days after operation. 


Case 3.—Mrs. D. H., a Negress, aged twenty-seven (unit history 
29433), was admitted to the Lying-In Hospital, on the service of Dr. 
Vaux on February 26, 1944, and was discharged March 14, 1944. 
Her chief complaint was pain in the lower right abdominal quadrant. 
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For some time the patient had had continuous pain in the lower 
right abdomen, right groin, and thigh. There had been no bladder 
symptoms except nocturia two to three times. 
Vaginal examination disclosed a mass on the right side of the pelvis 
about the size of a lemon and a mass in the anterior vaginal wall. 
Cystoscopic examination. The urine was clear; no residual urine; 
bladder capacity large. The trigone was elevated on the right side. 


Fig. 3. Urethrogram prepared by injecting 
sac by means of a catheter introduced through 
urethroscope. 


The sphincteric ring was normal. About one-half inch in front of 
the sphincter there was a round, smooth orifice on the right side of 
the urethral floor. There were no signs of inflammation, but yellow- 
ish fluid exuded from the aperture when pressure was applied over 
the vaginal mass. A No. 10 bulb catheter was passed through the 
orifice, 6 c.c. of skiodan injection injected, and stereoscopic plates 
prepared. 

Urethrogram. A cyst-like pouch 4 cm. in diameter, smooth. in 
outline, was visualized beneath the urethra (Fig. 3). 

Operation (Dr. Wolfrom). <A vertical incision of vaginal mucosa 
was made over the mass, and the latter dissected free, ligated, and 
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removed. The fascia was then closed separately. Mucosal incision 
was closed with fine catgut used throughout. An indwelling pig tail 
catheter was inserted. 

Cultures from the sac contents were sterile, and the lining of the 
sac was made up of “chronic granulation tissue.” 

Postoperative course. The vaginal incision opened, but it is doubt- 
ful if a fistula resulted. The patient was discharged March 14, 1944, 
and by April 16, 1944, healing was complete. 


Case 4.—J. S. consulted a gynecologist on October 14, 1941, because 
of frequency and burning on urination since 1921. The examination 
revealed mobile coccyx and cervical erosion and laceration. 

Cystoscopy revealed -chronic trigonitis, marked trabeculation, and 
some right renal ptosis. Microscopic and pathological examination of 
urine obtained from the kidney was negative. Her symptoms persisted 
in spite of urinary antiseptics and hygiene. 

She was admitted to Pennsylvania Hospital November 18, 1942. 
Urine cultures showed no growth. The phthalein excretion was 30, 
35, and 5 per cent; total, 70 per cent. Urinalysis showed many leu- 
kocytes. 

Urography. The dye was poorly excreted, and perfect visualization 
was not obtained. No gross deformity was observed. Second degree 
ptosis of right kidney was evident. The liver also descended to a 
slight degree. 

The blood sugar was 132 mg. ; urea, 8 mg. ; red blood cells, 3,960,000 ; 
white blood cells, 5,500. 

Cystoscopy revealed obstruction in the terminal third of the urethra. 
This was easily overcome by depressing the instrument and was at- 
tributed to sagging of the urethra. No residual urine was found. 
Moderate trigonitis and mild generalized trabeculation of the bladder 
muscle were found. There was one small diverticulum above the right 
ureteral orifice. There was slight elevation of the posterior arc of 
the outlet. Three large polyps were observed between nine and three 
o'clock. The latter were destroyed with slight symptomatic improve- 
ment. 

Re-examination on May 15, 1944, disclosed that the rounded mass 
of vaginal mucosa beneath the terminal segment of the urethra repre- 
sented not herniation of the urethra but a wide-mouthed diverticulum 
into which instruments entered unless directed upward and forward. 
The external urinary meatus was directed upward and situated more 
than one inch above the bottom of the diverticulum, the orifice of 
which connected with the urethra immediately behind it. Distention 
of the diverticulum during voiding accounted, in all probability, for 
the urinary difficulty. 

Urethrography. Figure 4 illustrates the sac of the diverticulum. 

Operation (June 6, 1944). Under spinal anesthesia the sac was 
resected in the manner described in the previous case reports. 
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Case 5——N. J., a white woman, aged thirty-eight, para 2, was seen 
as an outpatient in 1938. Her chief complaint was difficult urination 
and seepage of urine between voidings. 


Examination revealed a bulging, soft mass the size of a large cherry 
on the anterior vaginal wall about the midportion of the urethra. 
A small amount of urine could be expressed by pressure over the mass. 


Fig. 4. Case 4. Showing wide-mouth di- 
verticulum springing from distal third of 
urethra. Tip of syringe is in bottom of sac. 


Urethrogram showed a circumscribed dilatation at the location of 
the mass and was believed to be a diverticulum. The pictures were 
too poor to be reproduced. 


Cysto-urethroscopy. The urethral meatus was narrow and was 
dilated to admit a No. 24 cystoscope and panendoscope. The exam- 
ination was negative except that there was an opening on the floor of 
the urethra in its midportion estimated to be 1.5 cm. in diameter. A 
No. 4 ureteral catheter could be easily introduced and coiled within the 
sac. 

This patient has not been seen since, but in a communication from her 


she states that she has had her urethra dilated occasionally and that 
she is quite comfortable. 


Case 6.—E. S., a white multiparous female, aged forty-two, was 
first seen in August, 1942. Some nine months ago she had noticed leak- 
age of urine between voidings to such an extent that she was forced 
to wear a pad. About five months later she had burning on urina- 
tion, and an attack of acute retention which necessitated catheteriza- 
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tion. There have been many attacks of difficulty since, and catheter- 
ization has been done on several occasions. She consulted her family 
doctor who confirmed her discovery of a lump along the urethral 

- floor. He inserted a ring pessary, which did not give her any relief. 
Recently she had discovered that when she pressed over the “lump” 
on the urethral floor an estimated tablespoonful of thin purulent ma- 
terial gushed from the urethral meatus. 


Examination disclosed a soft cystic mass about the size of a wal- 
nut at about the midportion of the urethra. The urethral meatus was 
narrow and was dilated to admit a No. 24 cystoscope. The urine was 
clear. There was a patchy pseudo-membrane on the distal one-third 
of the trigone. The urethra was somewhat inflamed. A cribriform 
opening could be seen on the urethral floor in the midportion. 


She was treated by dilation of the urethra to No. 28 F and irriga- 
tion with silver nitrate solution 1:5000. An urethrogram was made 
on her second visit, and although it was poor, it was believed to 
show conclusively that a diverticulum was present. 


She was admitted to the Pennsylvania Hospital on December 1, 1943. 
The general physical and laboratory examinations were normal. 


The gynecologist reported a multiparous outlet; no evidence of 
infection; uterus enlarged and irregular, contained several small myo- 
mata, one of which extends into the left fornix. There was a sepa- 
ration in the fascia under the middle third of the urethra, but no mass 
was present. 


Urethrogram. “There is a very satisfactory visualization of the 
entire urethra. About 3 cm. proximal to the external meatus the 
urethral lumen is dilated to about three times the caliber of the rest 
of the canal. The appearance is highly suggestive of urethral diver- 
ticulum—no other abnormality.” 

Urethroscopy (Gerringer instrument). There was a wide-mouthed 
opening on the urethral floor in the middle third of the urethra con- 
necting with the sac. 

This patient is so comfortable that she prefers to defer operation. 
We saw her a month ago, and she is still content. 
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DISCUSSION 


Dr. Vincent J. O’Conor (Chicago, Ill.): The management of 
diverticulum of the female urethra interests me. I have operated 
upon nine of these patients during the past. twenty years. The 
paper of Doctors Herman and Greene emphasizes very well all 
of the points which have come up in my own personal experience. 
My purpose in discussing this paper is to emphasize the importance 
of outlining the size and shape and position of the diverticular 
sac. It is very helpful in your operative plan of approach to 
know the exact location of the neck of the diverticulum. If the 
neck is subtrigonal, one must do a much more elaborate dissection 
of the urethral and vesical space. 


The three slides, which I am about to show, demonstrate that 
when it is impossible by any means, either instrumental or by ureth- 
ral injection, to outline the sac, one may get a filling outline either 
by the injection of air into the urethra or by filling the bladder 
with sodium iodide solution and having the patient void several 
times and then taking an x-ray picture. In two of these instances 
where we could not find the orifice by inspection and where no 
fluid entered the sac, patients filled the sac during voiding so that 
we were able to get a good outline of the diverticulum two to four 
hours after the cystogram was made. In the third instance even 
this procedure did not help us, so we tried injecting air into the 
urethral catheter, and, as you see, this shows a beautiful contrast 
outline of a large biloculated diverticulum well anterior to the in- 
ternal vesical sphincter. 


One other point I think is important in preparing these 
patients for operation when they have symptoms of systemic ab- 
sorption with fever, leukocytosis, and infected urine. By keeping 
the diverticulum empty for a few days or perhaps a week and 
then by giving urinary antiseptics the local inflammatory reaction 
is greatly reduced. We have done this in four recent cases by 
emptying the diverticulum digitally and then introducing a small 
female Foley catheter for bladder drainage and then packing the 
vagina rather loosely with gauze so that the under surface of the 
urethra is compressed in such a manner that the diverticulum is 
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kept empty. Then by the giving of the sulfonamides the local condi- 
tion is much more favorable for resection of the diverticulum than 
if operation were performed without reducing the local inflam- 
matory reaction. 


Dr. Reep M. Nessit (Ann Arbor, Mich.): I should like to 
compliment Doctor Pearse on the excellent presentation and ask 
him this question: What about the comparative value of sodium 
lactate in the treatment of acidosis as compared with the compounds 
he has advocated? 


Dr. Rosin PEARSE (Toronto, Canada): In answer to Doctor 
Nesbit, we haven’t used sodium lactate because it seemed to us 
theoretically that it would be better to give the bicarbonate. If 
you give sodium lactate, it is split up into lactic acid and some of 
the alkali reserve has to be used to neutralize that organic acid. 
The criticism, of course, of using bicarbonate is that you cannot 
sterilize the solution after the bicarbonate has been added. In 
Toronto, it just happens there is a firm that puts the 5 per cent 
solution of sodium bicarbonate in 100 c.c. ampules. Some of the 
other hospitals do use the sodium lactate. How this firm sterilizes 
the solution, we don’t know; but we have never had any complica- 
tions from its use. 


Dr. Leon HERMAN (Philadelphia, Pa.): Doctor O’Conor’s ob- 
servations are of great value in a number of ways, and I appre- 
ciate his discussion. 

I should like to say just a few words about the diagnosis of 
diverticula springing from the distal segment of the female ure- 
thra. This may be difficult as illustrated by one of the cases just 
described. This pafient’s symptoms were obstructive in type. The 
cystogram shows that she has a small diverticulum of the bladder, 
which was markedly trabeculated, but without retention. There 
was bar elevation at the posterior area of the outlet, three large 
polyps at the sphincteric margin, and slight cystocele. 

Our initial examination failed to disclose the diverticulum, al- 
though she had beneath the urethra and just proximal to the 
meatus, which later was directed upward, a “lump,” which was 
thought to be a redundant fold of mucosa incident to birth injury. 

We removed the polyps transurethrally without relieving the 
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obstructive symptoms. Finally, with the aid of a Garringer ure- 
throcystoscope (which is the best instrument, I think, for this 
purpose since it permits one to observe the entire circumference of 
the field at any given level), we visualized the round opening of 
a diverticulum on the floor of the urethra just within the external 
meatus. 

The urethrogram which Doctor Greene showed was made after 
inserting the tip of an ordinary catheter syringe to the bottom of 
the sac. The diverticulum was removed the day before yesterday, 
and, in this instance, we turned back a triangular flap of vaginal 
mucous membrane to expose the diverticulum, the idea being that 
postoperative contraction of the flap would draw the external 
urinary meatus downward to proper alignment. 

It seems to me that when operating upon these cases one should 
use interrupted sutures of very fine chromic gut, as few of 
them as possible, and not heavy sutures such as the No. 2 chromic 
gut recommended by Mitchell. I think, too, there is value in 
Hunner’s suggestion, namely, to close the defect in the vaginal 
fascia separately and to trim the flaps of vaginal’ mucosa so that 
when brought together the suture line will not overlie those in the 
urethra and vaginal fascia. 

Insofar as final results are concerned, which Doctor Greene, un- 
fortunately, did not have time to discuss, all of the fifty-seven 
cases reported in the literature since 1938 were described as cured, 
except three. Postoperative fistulae necessitating reoperation oc- 
curred in these three cases. 

We have had no failures in our few cases, and this seems to be 
the usual experience. 





